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RATE OF CONTAMINATION BY PLUM POX VIRUS (PPV)
IN TWO PLUM ORCHARDS - ONE WITH AND THE
OTHER WITHOUT REMOVAL OF INFECTED TREES"

INTENZITA KONTAMINACE VIREM SARKY SVESTKY (PPV) VE
DVOU VYSADBACH SLIVONI, KTERE SE LISILY ODSTRANOVANIM
INFIKOVANYCH STROMU

J. BlaZek, R. KareSova, J. Matejsek, Z. Kra¢mar

Research and Breeding Institute of Pomology, Holovousy, Czech Republic

ABSTRACT: Spread of PPV was monitored in two plum orchards of similar age which were planted at Holovousy. In one
orchard the trees showing PPV symptoms were immediately removed by grubbing whereas in the other contaminated trees
were marked but left in place. In the orchard in which early elimination of infected trees was enforced, the rate of contami-
nation fluctuated between 2 and 3% per year. In the other orchard, in which contaminated trees were not removed the health
state remained very good for several years. This extraordinarily healthy state of the planting started to worsen only in the
sixth year (1995) when 1.6% of trees were found to be infected by PPV. Since then the percentage of newly contaminated
trees increased explosively: 6.5% in 1996, 19. % in 1997 and 24.3% in 1998. The rate of contamination was much higher
with clones of "Domestic Prune’, where nearly all trees were classified as diseased in 1999. Concerning rootstocks no
significant difference was found between Myrobalan and St. Julien A. A very significant regression dependence was detected
between the distance of trees from a source of infection during 1996-1998 and the rate of their contamination by PPV. If the
distance was less than 5 m the average rate was 43.2%, whereas at distances 5-10 m this rate was equal to 20.8% and at
a distance greater than 30 m to only 5.8%. With clones of 'Domestic Prune’ these rates were nearly doubled while in the
case of the other cultivars frequencies of infection were proportionally lower (from 5.3 to 19.5%). Even closer dependence
was determined between the infection index of trees 1996-1998 and the rate of their contamination (r = 0.96). These results
showed that early detection and immediate removal of trees contaminated by PPV is one of the most important precautions
against this disease available within plant protection.

sharka; PPV; rate of infection; plum; cultivars; clones; rootstocks

ABSTRAKT: Vyskyt $arky byl monitorovan ve dvou vysadbéch slivoni podobného v&ku vysazenych v Holovousich. V jedné
z nich byly vSechny stromy se symptomy této virézy okamZité odstrafiovdny, zatimco ve druhé byly po oznadeni dile
ponechdvéany. Ve vysadbé s odstrafiovanim nemocnych stromi kolisala kontaminace mezi 2 aZ 3 % ro¢né. Druhd vysadba
(bez eliminace stromil) méla nékolik let velmi dobry zdravotni stav a teprve v 1995 (3esty rok véku) doSlo k napadeni 1,6 %
stroml. Od tohoto momentu se zdravotni stav vysadby prudce zhorSoval a byly v ni zaznamenény tyto podily kontaminova-
nych stromi: 6,5 % v roce 1996, 19,6 % v roce 1997 a 24,3 % v roce 1998. U stromi kloni 'Domadci $vestky’ byla intenzita
kontaminace je$t¢ mnohem vétsi, v roce 1999 u nich doséhl podil napadeni 94 %. PodnoZe Myrobalédn a St. Julien A nemély
na rozsah napadeni vyznamny vliv. Naproti tomu byla v letech 1996 aZ 1998 zji§téna vyznamna negativni regresni z4vislost
intenzity napadeni na vzdalenosti stroml od zdroje infekce. Pfi vzdélenosti stromd od stromi napadenych mensi neZ 5 m
byla primérnd ro¢ni mira kontaminace 43,2 %, pfi vzdalenostech 5 aZ 10 m to bylo 20,8 % a pfi vzdilenostech nad 30 m
jen 5,8 %. V pfipadé kloni 'Domici Svestky’ byly tyto primérné hodnoty kontaminace téméf dvojnasobné vy33i, kdezto
v piipadé€ ostatnich odriid byly jeji Eetnosti podstatné niZsi (od 5,3 do 19,5 %). Jest& t€snéj§i zavislost kontaminace (r = 0,96)
v letech 1996 aZ 1998 byla zjiSténa na hodnoté infek&niho indexu, ktery kvantifikuje rozsah napadeni v bezprostfednim
sousedstvi daného stromu. Celkové vysledky ukazuji na to, Ze vCasna detekce a okamzZita likvidace napadenych stromii ve
vysadbach slivoni je jednim z nejdileZitéjSich opatfeni v boji proti této virové chorobg.

Sarka; PPV, intenzita kontaminace; slivofi; odridy; klony; podnoZe

* Supported by the Ministry of Agriculture of the Czech Republic (Project No. EP 7091).
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INTRODUCTION

The spread of sharka (plum pox virus) in plum or-
chards has been an object of various investigations.
Several papers on this subject were published e.g. in
Yugoslavia (Jordovic¢, 1965, 1969), in Bulgaria (Trifonov
and Ivanova, 1981) and in Poland (Grzyb, 1984). In the
Czech Republic results of the first study in this field
were published only in 1994 and 1995 (BlaZek et al.,
1994, 1995). In new experiments new plum orchards
have been established using virus free planting material
and various factors have been controlled. Observations
on sharka spread in a clonal plum orchard were pub-
lished by Kare¥ova and Svobodova (1997) and a more
extensive study of the disease spread in a plum orchard
established for breeding purposes was published by
BlaZek and Kare3ova (1998). These two orchards were
planted at practically the same location and received
a similar infection pressure by PPV from their surround-
ings. What is different in the two orchards is the destiny
of contaminated trees. In the main (breeding) orchard
all newly contaminated trees were grubbed very soon
after detection of infection. In the other orchard
(clonal) all infected trees remained in place in the or-
chard (by midsummer 1999). In this paper the course of
sharka spread in the two orchards is described for
a long time and compared.

MATERIAL AND METHODS

The two experimental orchards were planted at
Holovousy which has an average year temperature of
8.1 °C, average rainfall of 650 mm and the altitude of
300 m. The main (or breeding) orchard was planted step
by step in the years 1992-1998 with spacings of 5 x I m
to 5 x 3 m. The total number of trees was increased
from nearly 500 in 1993 to more than 2000 in 1999.
This planting included mostly hybrid seedlings on own
roots but also various clonal material, which belonged
to several cultivars mostly "Domestic Prune’, budded
or grafted on various rootstocks (mostly Myrobalan
seedlings and St. Julien A). The nursery stock was
propagated from virus free material but the nursery was
not isolated against PPV from the surroundings and
therefore some spontaneous plum pox virus infection
took place. For this reason the material was regularly
inspected in the nursery for plum pox virus symptoms
and tested by ELISA. All trees infected by PPV were
discarded immediately after they were found. Results
of handling the seedlings before their planting into the
orchards were described in the previous paper (BlaZek
and Kare$ov4, 1998). Using the material, experimental
plots were established close to a germplasm plum or-
chard where about 80% of trees were infected by plum
pox virus. In addition, infection pressure of PPV from
the surroundings was rather high according to our pre-

_vious experience (Blazek et al., 1994).

The other ,,clonal* orchard (area 0.75 ha) was estab-

lished in early spring 1990. The original purpose of this

orchard was to check the trueness to name and stability
of propagation material from the depository of virus
free nucleus stock of plums located in a screenhouse at
Holovousy. Therefore 26 cultivars and clones (mostly
different local *Domestic Prune’) were included in it,
with total number of 184 trees, of which 114 trees were
on Myrobalan seedlings and 70 trees on St. Julien
A clonal rootstocks. The spacing was 7 x 5 m. The
orchard was established without isolation from sources
of PPV from the surroundings. Many trees contami-
nated by PPV were growing in gardens about 150 m
from the orchard.

The two orchards were maintained with clean herbi-
cide strips under the tree canopies and with grass along
the alleyways. Fertilising and spraying (based on inte-
grated plant protection) consisted of normal commer-
cial practices. In both orchards all trees were carefully
inspected twice every year (in June and August) in
a search for PPV symptoms, and in some years they
were also tested by ELISA. Infected trees were detected
according to the presence of PPV symptoms on leaves.
A tree was considered for the infected one if the symp-
toms were found even on its several leaves or twigs.
All trees of the clone planting were also tested by ELISA
for PPV in 1993, 1995 and 1996. In 1990, 1991, 1997,
1998 and 1999 only those trees were tested by ELISA,
in which the presence or absence of PPV were neces-
sary to be verified. The origin of ELISA reagents and
the test procedure applied were described in previous
papers (KareSova and Paprstein, 1995; KareSova and
Svobodova, 1997).

In the main experimental orchard all trees showing
PPV symptoms were immediately removed by grubbing
whereas in the clonal orchard contaminated trees were
only marked and left in place by midsummer 1999,
when they were all discarded.

In the clonal orchard a minimal distance from the
nearest tree infected by PPV for every newly infected
tree was measured at the beginning of the season every
year from 1996 to 1998. Furthermore to quantify the
risk of infection by PPV from the nearest neighbour the
infectious index was calculated. Every tree infected by
PPV in the direct neighbourhood contributed 25% to
the index. If all four adjacent trees were infected, this
index amounted to the maximum of 100%. In case that
the infected tree was a diagonal neighbour or was sepa-
rated by another healthy tree, its contribution was 15%.
If it was separated by two healthy trees, the contribu-
tion was 5%.

RESULTS

Course of contamination in the orchard with removal
of infected trees

In the case of the main orchard, with early elimina-
tion of infected trees, there were 276 trees infected by
PPV during 1993-1999 (2.9% per year) (Tab. I). It
means that after the first seven years of the experiment
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Total incidence of sharka in the main experimental orchard

Category of | oy 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | Total
genotypes
Clones of number of trees 115 383 382 360 345 334 320 | 2239
‘Domgstic ber of trees cc d by PPV 0 1 12 15 5 11 14 58
Hmne percentage of trees contaminated by PPV 0 03 3.1 42 1.4 33 44 2.6
number of trees 50 62 68 185 184 411 490 | 1450
?u(ﬂf‘fm ber of trees cc d by PPV 2 1 1 2 3 5 6 20
per ge of trees cc d by PPV 4.0 1.6 1.5 1.1 1.6 1.2 1.2 1.4
number of trees 165 445 450 545 529 745 810 |3 689
s ber of trees c d by PPV 2 2 3| 17 8| 16| 20| 7
per ge of trees cc d by PPV 1.2 0.4 2.9 3.1 1.5 21 2.5 2.1
number of trees 333 242 728 890 | 1213 |1213 |1313 |5971
Seedlings ber of trees d by PPV 1 6 47 41 31 28 44 198
percentage of trees d by PPV 0.3 25 6.5 4.6 25 23 3.4 33
number of trees 498 687 1178 | 1435 |1781 1985 |2123 |9 660
Total ber of trees d by PPV 3 8 60 58 39 44 64 276
percentage of trees contaminated by PPV 0.6 1.2 5.1 4.0 22 22 3.0 29
II. Influence of the distance from a source of infection on the rate of contamination by PPV
ot;l-sien:a:)if)n Di from cc d trees to 20 m 20-40 m 40-60 m 60-100 m over 100 m
number of trees 502 1 084 1 665 248
1993-1996 number of trees contaminated by PPV 42 48 52 0
per ge of trees cont d by PPV 8.4 4.4 3.1 0
number of trees 732 857 2542 1253 530
1997-1999 ber of trees cc d by PPV 30 22 69 23 3
p ge of trees cc d by PPV 4.1 2.6 2.7 1.8 0.6

more than one fifth of all initially planted trees has
been removed. After a low incidence of PPV in the first
year (0.6%) and some increase in the second (1.2%),
the highest rate of contamination took place in 1995
when it reached the level of 5.1%. With some decrease
in the following year 1996 (4.0%), the average year rate
of the contamination in the last three years fluctuated
between 2 and 3%. In addition quite distinct differences
among separately traced group of genotypes were found.
Seedlings on own roots were the most frequently in-
fected (average rate 3.3%), whereas for trees of various
clones of "Domestic Prune’ the rate was 2.6% and for
other cultivars only 1.4%. If clones of 'Domestic
Prune’ and all other scion cultivars are counted into
a single group the average rate of their contamination
by PPV per year was 2.1%.

The rate of contamination by PPV was further sig-
nificantly affected by a distance of trees from the main
source of infection, a germplasm plum orchard near by
in which about 80% of trees were infected by plum pox
virus (Tab. II). In the comparison presented the influ-
ence of the distance was estimated separately for the
first 4 years of the planting and the remaining 3 year

ZAHRADNICTVI - HORT. SCI. (PRAGUE), 27, 2000 (1): 1-6

period. In 1993-1996 trees growing closely to the source
of infection (less than 20 m) were infected almost 3 times
as frequently as trees farther from the source (more
than 40 m). In 1997-1999, though this difference was
less distinct, the rate of contamination markedly de-
creased with an increasing distance of trees from the
source of infection.

Course of contamination in the orchard without
removal of infected trees

In the first 3 years after establishment no trees were
found in the clonal orchard that were infected by PPV
(Tab. III). The first tree with symptoms of PPV was
identified there only in 1993 but until the following
year this orchard remained without any other new con-
tamination. The healthy state of the planting started to
worsen only in the sixth year (1995) when 3 trees
newly infected by PPV (1.6% of the total number) were
found. Since that year the total percentage of newly
infected trees increased explosively: 6.5 in 1996, 19.6 in
1997 and 24.3 in 1998. In midsummer 1999, when this



I11. Survey of contamination of trees by PPV in clonal orchard (without tree removal)

Factors Items 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 1990-1999

Cloniessf number of trees 64 | 64 | 64 | 64 | 64 | 64 |64 | 64 | 64 | 64 64

"Domestic | number of trees newly contaminated 0 of o 1 ol o 8 (23 |23 5 60

Prune’

rune percentage of trees newly contaminated 0 0 0 1.6) 0 0 | 12536 | 359 7.8 93.8

number of trees 120 | 120 | 120 | 120 | 119 |119 (119 |119 |119 (119 119

cou[l!:?\:ars number of trees newly contaminated 0 0 0 0 3 4 13 22 14 56
percentage of trees newly cc i d 0 0 0 25| 34| 109 18.5| 11.8 47.1

Total percentage of trees newly inated 0 0 05 0 1.6| 6.5| 19.6| 24.5| 10.3 63.0
number of trees 114 | 114 | 114 | 114 | 113 |113 (113 (113 (113 (113

Trees on .

myrobalan number of trees newly contaminated 0 0 0 1 0 1 10 19 26 13 70
percentage of trees newly c d 0 0 0 09 0 09| 8.8| 168 23 11.5 61.9
number of trees 70| 70| 70| 70 | 70 | 70 | 70 [ 70 | 70 [ 70 70

Trees on :

St. Julien number of trees newly contaminated 0 0 2 2 |17 19 6 46
percentage of trees newly contaminated 0 0 0 29| 29| 243| 27.1| 86 65.7

1. Influence of minimal distance from a source of infec-

Rate of contamination (%)

monitoring was terminated by grubbing all infected trees,
there were 116 infected trees, i.e. 63% of the number
of planted trees.

The rate of infection after its violent start, in 1996,
was even higher within the group of genotypes listed
as clones of 'Domestic Prune’, where in 1999 94% of
trees were classified as diseased. In the group of other
varieties the total proportion of trees infected by PPV
was lower and reached only 47%. Concerning the in-
fluence of the rootstock on the rate of contamination
no significant difference was found between Myro-
balan seedlings and St. Julien A. The number of in-
fected trees was 61.9% and 65.7%.

A very significant regression dependence was de-
tected between the distance of trees from a source of
infection 1996-1998 and the rate of infection by PPV
(Fig. 1). If the distance was less than 5 m (the infected
tree was a neighbour within the same row) the average
rate was 43%, whereas at 5-10 m this rate was equal

to 21% and at more than 30 m only to 6%. With clones
of 'Domestic Prune’ these rates were nearly doubled
while in the case of the other varieties the frequencies

tion on rate of contamination
== Clones of 'Domestic Prune’

Other cultivars

Total

Regression

——r—

of PPV infection were proportionately lower (from 5.3 to
19.5%).

Similarly a very high dependence between the infec-
tion index of trees in 1996-1998 and their rate of in-
fection by PPV (Fig. 2) was detected. If the value of
the infection index was over 50 for a tree (i.e. more
than two trees in the direct neighbourhood of the tree
were infected by PPV) then the average rate of its in-
fection was 60%. When the index ranged between 10 and
30, the infection corresponded to 26%. This dependence
was significantly different for clones of 'Domestic Prune’
and for the other cultivars. With clones of 'Domestic
Prune’ contamination rates by PPV were for the same
levels of the infection index nearly 100% higher than
for the other cultivars.

DISCUSSION

Comparison of two plum orchards, with and without
an urgent removal of infected trees, showed the signifi-
cance of the treatment on PPV spread in these plant-
ings. Detailed analysis showed that PPV is the most

ZAHRADNICTVI - HORT. SCI. (PRAGUE), 27, 2000 (1): 1-6



Rate of contamination (%)
& & 8

g

Infection index

rapidly spread if a healthy tree is directly adjacent to
a tree infected by the virus. In case this healthy tree
grows in a direct neighbourhood of several trees in-
fected by PPV and in addition it belongs to a clone of
’Domestic Prune’, the probability of its contamination
by the virus within one growing season is equal nearly
to 1. With an increase of the distance from a source of
infection the danger of infection of a healthy tree by
PPV rapidly decreased. The critical distance determin-
ing reasonable safety seems probably not to be greater
than 30-50 m, might it depends on such factors as age
or size of trees.

A rapid spread of sharka, in particular with very
susceptible cultivars, when infected trees are nearby, is
supported by results from Poland (Zawadzka et al., 1998).
On the contrary, in our earlier work concerning two
plum cultivar collections at Holovousy, a much smaller
spread of this disease was found (BlaZek et al., 1994).
This discrepancy, however, can be explained by the
fact, that those collections comprised mostly older trees
which were often contaminated by other viruses,
PNRSV and PDV. There is evidence that the presence
of these viruses acts as protection against new infection
by PPV (Papritein et al., 1994).

Our monitoring also confirms our earlier published
data on the very slow rate of natural spread of PPV if
the sources of infection are more distant. In this con-
nection it should be emphasised that the average rate
of contamination in clones of 'Domestic Prune’ and
other cultivars (about 2-3% per year) would have been
much lower if the main experimental orchard had not
been in direct contact with a source of infection. Also
it confirmed that seedlings are more susceptible to in-
fection than adult clonal material and that common
rootstocks do not affect the process apparently (Blazek
and KareSova, 1998).

It is also obvious from the results presented that in the
case of infection from distant sources there are no distinct
differences between cultivars and clones of 'Domestic
Prune’. In the case of infection from very near sources,
however, these differences are very substantial. Per-

ZAHRADNICTV] - HORT. SCI. (PRAGUE), 27, 2000 (1): 1-6

2. Influence of infection index on the rate of contamina-

tion
== Clones of 'Domestic Prune’

Other cultivars

Total

- = Regression

——

haps this is a reason why Domestic Prune’ is regarded
by growers as extremely susceptible to sharka disease,
which is not in full agreement with research findings
(Blazek et al., 1995).

Results of the paper lead unambiguously to the con-
clusion that early detection and immediate removal of
trees infected by sharka is one of the most important
precautions within plant protection against this disease.
This procedure is especially important in plantings of
’Domestic Prune’. These conclusions fully support pre-
vious recommendations for plum growers in the Czech
Republic (Blazek et al., 1993). The recommendations
very much differ from those of some other countries
e.g. from Germany, where the eradication of infected
trees and production of virus free plant material are
generally not sufficient to control the disease (Hart-
mann, 1998).
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BLOSSOMING DATES AND POLLINATION CONDITIONS
IN A COLLECTION OF APRICOTS

DOBA KVITNUTIA A OPELOVACIE POMERY U VYBRANEHO
SUBORU MARHUL

J. Krejzova

Horticultural Faculty of the Mendel University of Agriculturae and Forestry at Brno,
Lednice na Moravé, Czech Republic

ABSTRACT: I studied the time of blossoming, self-fertility and self-sterility of new apricot cultivars selected in the
Department of Fruit Growing and Viticulture of Horticultural Faculty at Lednice in Moravia. The plant material consists of
21 apricot cultivars: "Bergeron LE-2', "Hargrand’, 'Leala’, 'Lebela’, 'Lebona’, 'Ledana’, 'Lednickd’, 'Lefreda’, 'Legolda’,
'Lejuna’, "Lemira’, 'Lerosa’, "Leskora’, 'Salach’, LE-498, LE-3204, LE-3255, LE-3662, LE-3709 and LE-4725. The cultivar
'Velkopavlovickda LE-12/2" was used as a control. All studied cultivars are grown in the orchard, with 50 trees per cultivar.
Cultivars were put into 3 groups based on the rate of self-fertility. The following cultivars are included in the self-sterile
group (0% fruit setting): *Lebela’, *Salach’, LE-3709, partially self-fertile group (0.1-9.9%): *Hargrand’, 'Lebona’, "Ledana’,
'Lefreda’, 'Legolda’, 'Lejuna’, "Lemira’, 'Lerosa’, "Leskora’, LE-498, LE-3204, LE-3255, LE-3662, LE-4725 and self-fertile
group (above 10%): "Bergeron LE-2’, "Leala’, 'Lednickd’, 'Velkopavlovickd LE-12/2’. Apricot trees start to bloom very early
as the average of several years shows. They bloom from April 8th to April 14th. The largest difference in duration of the
main blossoming time ranged from 2 days ('Legolda’) to 15 days ('Ledana’, LE-3709).

apricots; self-fertility; self-sterility; time of blossoming; blossom set; correlations

ABSTRAKT: Pocas troch rokov, 1996 az 1998, sa u 21 vybranych odrdd a hybridov z novoslachtenia marhil v poloprevadzkovom
pokuse sledovali opelovacie pomery a fenofaza kvitnutia. Medzi samoopelivé odrody boli zaradené 'Bergeron LE-2’, ’Leala’,
’Lednicka’ a kontrola ’Velkopavlovick4 LE-12/2’. Ciasto&ne samoopelivymi boli *Hargrand’, *Lebona’, ’Ledana’, "Lefreda’,
"Legolda’, ’Lejuna’, "Lemira’, 'Lerosa’, 'Leskora’, LE-498, LE-3204, LE-3255, LE-3662, LE-4725. A ako cudzoopelivé sa
prejavili "Lebela’, ’Salach’, LE-3709. Celkovo hodnoteny stbor tvorilo 19,04 % samoopelivych, 66,66 % Ciasto¢ne samo-
opelivych a 14,29 % cudzoopelivych genotypov. Vo fenofize kvitnutia genotypov boli zistené vyznamné rozdiely. Amplitida
zatiatku kvitnutia sa v priemere pohybovala od 8. 4. do 14. 4., zéviselo to predovietkym na priebehu potasia. Extrémna dlzka
doby kvitnutia mala rozsah od 2 ('Legolda’) do 15 dni ('Ledana’, LE-3709). Priemernd ndsada kvetov sa pohybovala od
dvoch ("Hargrand’, "Lemira’, 'Lerosa’, LE-3662) do devif bodov (’Lebela’, "Lejuna’).

marhule; samoopelivost; cudzoopelivost; doba kvitnutia; nidsada kvetov; koreldcie

UvoD

Marhula kvitne pri vhodnych podmienkach pred viet-
kymi ovocnymi druhmi (okrem mandle), eSte pred roz-
vinutim listov. Zaciatok kvitnutia byva od tretej dekady
marca do konca aprila. Rozdiel medzi terminmi kvitnu-
tia jednotlivych odrdd je od 2 az 4 do 6 az 8 dni,
predliené kvitnutie 8 az 10 dni (Jurik, 1979; Sajtan
a kol., 1989), u niektorych genotypov az 11 az 14 dni
(Anonymus, 1997). Kvetné puky na jednom konéri ne-
kvitni sicasne, a to ma velky vyznam v sivislosti s jar-
nymi mrazikmi. Uroda moZe byt zabezpeGena z neskor
sa rozvijajicich pukov (Sajtan a kol., 1989).

V severnejsich regiénoch priemerny rozdiel v zaciatku
kvitnutia medzi skoro a neskoro kvitnicimi odrodami
je Casto krat$i ako tyZdeii. Genotypy z teplejSich oblasti,
ktoré rasti v subtropickej oblasti, predlZuji dormanciu
z nedostatku chladu a tym oddaluji kvitnutie (Mehlen-
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bacher a i., 1991). Velmi dbleZity je vegetalny prah,
ktory je pre marhule v rozmedzi 7 az 9 °C. Rozdiel
vegetacnych prahov jednotlivych odréd o 1 °C méZe
sposobit rozdiel v zaciatku raSenia kvetnych pukov
o Styri dni. Rozdiel v termine raenia je zmengeny tym,
7e zvy$ovanie tepl6t na jar nie je pravidelné. Odrody
geotypu A. vulgaris occidentalis maju vegetalny prah
o nieco vyssi (8 °C) neZ odrody typu A. vulgaris orien-
talis (7,3 °C) (Vachin, 1974).

Marhula ako ovocny druh je diploidn4, no vyskytuji
sa i tetraploidné mutanty, u ktorych sa predpoklada as-
poii Ciastoéna autosterilita (Bailey a Hough, 1975 - cit.
Benedikovd, 1987). Pri kriZeni samoopelivych odréd
s cudzoopelivymi byva potomstvo vié§inou cudzoope-
livé alebo ¢iastocne samoopelivé (Kostina, 1966).

DéleZiti dlohu pri opeleni zohravaji vnitorné a von-
kajsie podmienky pocas kvitnutia. Vnitorné podmienky
st dané predovietkym zdravotnym stavom stromu a hla-



dinou vyZivy (Lecrenier, 1976 — cit. Benedikova, 1987).
Suranyi (1974) sledoval vplyv podpnika na opelovacie
pomery nastepenej odrody u marhil a broskyi. Pokusy
ukazali vplyv podpnika na samoopelivost a stavbu kve-
tov nastepenej odrody.

MATERIAL A METODA

V tejto praci boli v rokoch 1996 az 1998 hodnotené
nové odrody a hybridy, ktoré vznikli na Ustave ovoc-
nictvi a vinohradnictvi ZF MZLU v Lednici na Moravé
a su vysadené v poloprevadzkovom pokuse na pozem-
koch ZF v Lednici od roku 1993. Si to: "Leala’, "Lebela’,
’Lebona’, 'Ledana’, 'Lednicka’, "Lefreda’, "Legolda’,
’Lejuna’, ’Lemira’, "Lerosa’, "Leskora’, LE-498, LE-3204,
LE-3255, LE-3662, LE-3709, LE-4725, odrody svetové-
ho sortimentu *Bergeron LE-2’, *Hargrand’ a ’Salach’.
QOdroda "Velkopavlovicka LE-12/2" sliZila ako kontrola.

Pestovatelskym tvarom je Stvrtkmeii s volne rasti-
cou korunou bez centralneho vyhonu, vysadeny v spo-
ne 6 x 4 m na podpniku M-LE-1. Vo vysadbe bol pre-
vadzany jarny udrZovaci rez, letny Sittov rez, rez vikov
a zahustujicich konérov a kontdrovy rez (lista P-810).
V medziradi bol udrZiavany ¢ierny thor s kultiviciou
do 100 mm a v prikmennom pase bola prevadzana kul-
tivicia vychylnou sekciou a herbicidmi. Vysadba bola
zavlaZovana kvapkovou zavlahou. Pocas kvitnutia bol
zabezpeCeny prisun vcelstiev. V priebehu rokov bola
vysadba chemicky oSetrovana proti gnomonii a moni-
li6ze.

Nadmorskéa vyska sa pohybuje okolo 164 m n. m.,
priemerné ro¢né zrazky podla osemdesiatrocného prie-
meru s 517 mm. Za vegetaéné obdobie (april-septem-
ber) spadne 324 mm zrazok. Dlhodoby priemer roc-
nych tepl6t je 9 °C, za vegetaéné obdobie 15,5 °C.
Teplota vzduchu dosahuje maximum v jali (19,2 °C)
a minimum v januari (-1,7 °C). Teplota vzduchu nad
10 °C nastupuje 19. aprila a kon¢i 10. oktébra, ¢o pred-
stavuje 175 dni. Langov dazdovy faktor je 58. Priemer-
na doba slne¢ného svitu predstavuje 1 873 hodin za
rok, za vegetatné obdobie 1 385 hodin. Zrazkovy defi-
cit od marca do septembra predstavuje 190 mm v tieni
a 550 mm na slnku.

Bol sledovany termin zaCiatku kvitnutia podla me-
todiky Vachiin a i. (1995). Datum zaciatku kvitnutia sa
stanovil, ked rozkvitlo 25 % kvetov na strome. Stano-
vil sa i koniec kvitnutia (odkvitnutych 75 % kvetov)
a z toho vyplyvajici interval hlavného kvitnutia. Podla
tejto metodiky bola stanovend aj bohatost kvitnutia:
1 bod - bez kvetov, 3 body - milo kvetov
(’Velkopavlovicka LE-12/2), 5 bodov — stredné mnoZstvo
kvetov, 7 bodov — mnoho kvetov, 9 bodov — velmi mnoho
kvetov.

Pri zistovani opelovacich pomerov sa na strome izo-
lovalo 3 x 50 kvetnych pukov vo faze buténu vreckom
z fixovanej textilie a 100 kvetnych pukov sa spotitalo
. aoznacilo ako kontrola bez izolacie. Vrecko sa odstra-
nilo po odkvitnuti vietkych kvetov, ked uZ nemohlo
dojst k dalSiemu opeleniu. Sledované konare boli po

odstraneni izolacnych vreciek oznaCené menovkami.
Nisada plodov sa hodnotila dva a $est tyzdiov po od-
kvitnuti a v Case zberu, ked plody dosiahli velkost ty-
picki pre kazdi odrodu.

Stupeii samoopelivosti bol hodnoteny podla percen-
ta vytvorenych plodov na izolovanych konéroch.

Zaradenie genotypov do jednotlivych tried bolo pod-
Ia metodiky Nyujté a i. (1982):

0,0 % - cudzoopelivé, 0,1 az 9,9 % - CiastoCne
samoopelivé, 10,0 % — samoopelivé (*Velkopavlovicka
LE-12/2’).

Za samoopelivi sa teda povazuje odroda, ktord vy-
tvorila aspon 10 % plodov v izolécii. Pri niZz§om percente
musi byt najmenej dvojnasobok nasady nez u kontroly
s volnym samoopelenim (neizolované kvety) (Kostina,
1970).

VYSLEDKY A DISKUSIA

Opelovacie pomery boli sledované tri roky. Jedno-
znaéné vysledky vSak moZno brat len z prvého roku
pozorovani, pretoZe v nasledujicich rokoch nepriazni-
vé poveternostné podmienky (mrdz) znemoZnili potvr-
dit tieto pozorovania. TakZe vysledky rokov 1997 a
1998 sa mozu brat ako orientacné, i ked vSetky odrody
mali rovnaké podmienky.

Pozorovany stibor genotypov je mozné rozdelit do
skupin:

— samoopelivé — *Bergeron LE-2’, "Leala’, 'Lednicka’,
’Velkopavlovicka LE-12/27;

— CiastoCne samoopelivé — ’Hargrand’, ’Lebona’,
’Ledana’, 'Lefreda’, 'Legolda’, 'Lejuna’, 'Lemira’,
’Lerosa’, 'Leskora’, LE-498, LE-3204, LE-3255, LE-3662,
LE-4725;

— cudzoopelivé - ’Lebela’, *Salach’, LE-3709.

Sabor tvori 19,04 % samoopelivych genotypov,
66,66 % Cciastocne samoopelivych a 14,29 % cudzo- .
opelivych. Sasko (1996) vo svojich pokusoch samoo-
pelivosti zistil, Ze medzi samoopelivé patri 'Leala’,
’Velkopavlovickd LE-12/2’, ¢iastoéne samoopelivé
’Lejuna’ a ’Ledana’, cudzoopelivé 'Lebela’, "Lebona’,
’Leskora’. V naSich pozorovaniach sa odrody 'Lebona’
a "Leskora’ javili ¢iastoéne samoopelivé so silnym sklo-
nom k cudzoopelivosti. Rozdiely moézu byt sposobené
odli$nymi klimatickymi podmienkami. Burgos a i. (1997)
uvadzaju, Ze odroda 'Hargrand’ patrila v ich pokusoch
k cudzoopelivym odroddam, a to ako v laboratérnych
podmienkach, tak i v polnych pokusoch. V nasich po-
zorovaniach je tato odroda zaradend k CiastoCne samo-
opelivym, ale ma velku tendenciu k cudzoopelivosti.

Datum zacdiatku kvitnutia vo vi¢Sej miere zavisi na
priebehu poveternostnych podmienok. To sa potvrdilo
praktickym sledovanim, aj Statistickym vyhodnotenim.

V roku 1996 bol priebeh priemernych dennych teplot
v marci rovnomerny (okolo +3 az +5 °C). Vyraznejie
oteplovat sa zacalo aZ koncom prvej dekady aprila (prie-
merna denna teplota sa pohybovala okolo +10 °C)
a hromadné kvitnutie nastalo po otepleni (v priemere
+13 °C) az 23. 4. Ako posledné rozkvitli *Bergeron
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I. Doba fenofizy kvitnutia vybranych genotypov marhil a bohatost nisady kvetov (v rokoch 1996 az 1998) — Dates of the phenological
stage blossoming in some apricot genotypes and blossom set size (average for 1996-1998)

) Kvitnutie?
:e‘;z;‘;pu. 1996 1997 1998
zatiatok® | koniec! | bohatost’ | zadiatok | koniec | bohatost | zatiatok | koniec | bohatost

LE-3709 23. 4. 29. 4. S 10. 4. 13. 4. 6 23. 3. 6. 4. 3
LE-4725 23. 4. 27. 4. 6 11. 4. 14. 4. 6 24. 3. 6. 4. 9
LE-3204 23. 4. 27. 4. 8 13. 4. 16. 4. 8 23. 3. 5.4 3
'Lebona’ 23. 4. 28. 4. 5 11. 4. 16. 4. 5 26. 3. 2.4, 4
'Ledana’ 24. 4. 26. 4. 6 14. 4. 16. 4. 5 24. 3. 7. 4. 4
LE-3662 23. 4. 28. 4. 3 11. 4. 13. 4. 4 28. 3. 6. 4. 2
'Lerosa’ 24. 4. 27. 4. 7 1. 4. 14. 4, i 29. 3. 9. 4. 2
'Lednicka’ 24. 4. 28. 4. 2 13. 4. 17. 4. 3 27: 3. 8. 4. 5
"Lebela’ 24. 4, 28. 4. 5 11. 4. 14. 4. 7 30. 3. 8. 4. 9
LE-3255 23. 4. 27. 4. 5 12. 4. 16. 4. 5 30. 3. 7. 4. 7
’Lefreda’ 23. 4, 29. 4. 4 13. 4. 18. 4. 5 29. 3. 7. 4. 4
*Salach’ 23. 4. 29. 4. 5 12. 4. 18. 4. 7 31.3. 6. 4. 5
'Bergeron LE-2' 25. 4. 28. 4. 3 14. 4. 20. 4. 3 28. 3. 5. 4. 3
"Lejuna’ 24. 4. 27. 4. 8 16. 4. 21. 4. 8 28. 3. 4. 4. 9
"Hargrand’ 24. 4. 28. 4. 4 13. 4. 16. 4. 6 31::3: 6. 4. 2
*Velkopavlovicka LE-12/2' 25. 4. 27. 4. 2 16. 4. 19. 4. 2 28. 3. 6. 4. 4
'Leskora’ 24, 4, 28. 4, 5 14, 4. 16. 4. 5 31. 3, 3.4, 3
'Legolda’ 24. 4. 27. 4. 4 13. 4. 16. 4. 7 2.4, 4. 4. 4
'Lemira’ 24. 4. 27. 4. L) 16. 4. 20. 4. 4 31.3: 7. 4. 2
'Leala’ 24. 4., 30. 4. 2 16. 4. 21. 4. 3 1. 4. 9. 4. 3
LE-498 25. 4. 30. 4. 2 16. 4. 20. 4. 2 2.4, 9. 4. 5
Priemer 23. 4, 27. 4. 5 13. 4, 16. 4. 5 28. 3. 6. 4. 4

'genotypc name, zblossoming, Jonset, “end, blossom set size

21.4. .

194, / 1. Doba zagiatku a konca

17.4. A___MTA kvitnutia marhdl (priemer

N e e - il - 1996 a¥ 1998) — Dates of

134, . the onset and end of apri-

e e " cot blossoming (average

ik e for 1996-1998)

4. e 1 .

7.4 onset, “end
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—e— zatiatok' —— koniec

LE-2’, *Velkopavlovicka LE-12/2" a LE-498 (25.4.).
Zatiatok kvitnutia celého siboru trval len tri dni. Dizka
kvitnutia sa pohybovala od troch do Sest dni. Kvitnutie
bolo pomerne rychle. Vic§ina genotypov kvitla jeden
az dva dni pred kontrolou. Bohatost kvitnutia bola
v rozpiti od dvoch do osem bodov. Najmenej kvitli
"Velkopavlovicka LE-12/2, "Lednicka’, 'Leala’ a LE-498,
najviac 'Lejuna’ a LE-3204.
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‘Velkopaviovicka LE-12/2°

V roku 1997 bol v prvej polovici marca pozvolny
priebeh teploty, potom nasledovalo ochladenie a v pr-
vej dekdde aprila prudké oteplenie. V dal§som obdobi
doslo k vykyvom teploty, o nasvedZuje tomu, Ze zadia-
tok kvitnutia bol postupny. Ako prvy zacal kvitnit hyb-
rid LE-3204 (10. 4.) a ako posledné 'Leala’, "Lejuna’,
’Lemira’ a ’Velkopavlovickd LE-12/2’ (16. 4.). Zacia-
tok kvitnutia trval Sest dni. Vic3ina genotypov kvitla



11. Korelagéné vziahy medzi sledovanymi vlastnostami — Correlations
between the characteristics under study

Vlastnosti' Korelaény koeficient®
Poradie kvitnutia® 1996-1997 0,67
1996-1998 0,40
1997-1998 0.40
Zagiatok a koniec kvitnutia® 0,65
Zatiatok a bohatost kvitnutia* -0,44"
Bohatos( kvitnutia a plodnost® 0,65

Icharacteristics, 2I:lossoming rank, "blossoming onset and end,
“blossoming onset and performance, 5t:ulossoming performance and
productivity

pred kontrolou. DIZka kvitnutia bola od dvoch do $est
dni. Bohatost kvitnutia bola opétl v stupnici od dvoch
(’Velkopavlovicka LE-12/2" a LE-498) do osem bodov
(’Lejuna’, LE-3204).

Vegetécia roku 1998 zacala skor ako v predchadza-
jucich rokoch, uz od druhej dekady februéra sa oteplilo
(priemern4 denna teplota okolo +8 °C). V prvej dekide
marca teploty eSte vzrastli. V druhej dekdde doSlo
k prudkému ochladeniu, ktoré predchidzalo postupnému
vzrastaniu priemernej dennej teploty. Marhule zacali
kvitnat uz 23. 3. (LE-3709, LE-3204) az 2. 4. ("Legolda’,
LE-498). Zagiatok kvitnutia trval 11 dni. Amplitida
dlzky kvitnutia sa pohybovala od dvoch ("Legolda’) do
15 dni ('Ledana’, LE-3709).

Statisticky sa potvrdil vysoko preukazny vplyv roku
na zaiatok kvitnutia (F = 779,36; F,;, = 4,98; 0.= 0,01).
Bohatost kvitnutia bola od dvoch ("Hargrand’, 'Lemira’,
’Lerosa’, LE-3662) do devidt bodov (’Lebela’,
’Lejuna’). V Statistickom spracovani sa potvrdil vysoko
preukazny vplyv genotypu na bohatost kvitnutia
(F=29T7; Fp,;; = 2,34; o = 0,01), zatial¢o vplyv roku
bol nepreukazny.

Tab. I uvadza datum zaciatku, konca a bohatosti
kvitnutia pocas sledovaného obdobia. MoZno konstato-
vat, 7e vicSina genotypov rozkvitla pred kontrolou.
Kvitnutie v priemere trvalo $est dni so strednou boha-
tostou kvitnutia. Obr. | zobrazuje priemerni dobu kvit-
nutia sledovaného suboru marhal za sledované obdobie
1996 aZ 1998.

V tab. II st zobrazené vyznamné korela¢né vztahy
medzi sledovanymi vlastnostami. Medzi mrazovym po-
§kodenim kvetnych pukov a bohatostou kvitnutia bol
len slaby kladny vztah, Statisticky nepreukazny.

Podla autorov Kadir a Proebsting (1994 — cit. Palo-
nen a Buszard, 1997) boli vicSie pocty kvetov, dlhSie
obdobie kvitnutia a neskorSie kvitnutie faktormi prispie-
vajicimi k mrazuodolnosti na jar.

V naSich pozorovaniach bol na hranici Statistickej
preukaznosti zaporny vztah medzi zaciatkom kvitnutia
a mrazuodolnostou, podobne ako u autorov Bassi a i.,
(1995), koncom kvitnutia a mrazuodolnostou a v roku
1998 preukazny zdporny vztah medzi bohatostou kvit-
nutia a mrazovym poskodenim.
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COMPARISON OF BIOLOGICAL AND IMMUNOGENIC
PROPERTIES OF SOME VEGETABLE VIRUSES AFTER
THEIR PRESERVATION BY DIFFERENT METHODS

POROVNANI BIOLOGICKYCH A IMUNOGENNICH VLASTNOSTI
VYBRANYCH VIRU ZELENIN PRI RUZNYCH ZPUSOBECH JEJICH
KONZERVACE

J. Chod, J. Zieglerova, M. Jokes

Research Institute for Crop Production, Praha-Ruzyné, Czech Republic

ABSTRACT: Three methods of preservation were studied of five viruses of vegetables (celery mosaic virus — CeMV, lettuce
mosaic virus — LMV, cucumber mosaic virus — CMV, turnip mosaic virus - TuMV and turnip yellow mosaic virus - TYMV)
and biological and immunogenic activity of virus preparations evaluated. Following methods of plant virus preservation were
tested: freezing of plant tissues, virus preservation in CaCl, dehydrated leaves and lyophilization of partly purified sap from
leaves in sealed ampoules. Relevant indicator plants were used for virus reactivation. Plant viruses from preserved preparations
were transmitted to indicator plants by mechanical inoculation. An immunoenzymatic assay ELISA with commercial antibo-
dies was employed for serological examination. Virus freezing in plant tissues was usable for short-term preservation of the
above viruses because of minimum reduction in the number of infected plants. The value of plant virus absorbancy decreased
in the range of 9-22% only. CaCl, dehydration of leaves was the best method for long-term preservation of plant virus
activity, the number of infected plants was reduced moderately similarly like the absorbancy value. A substantial reduction
in the number of infected plants and a substantial decrease in absorbancy values in the range from 56 to 99% were observed
after virus preservation by means of lyophilization of partly purified sap from leaves. Impairment of virion integrity was
demonstrated by electron microscopic examinations in potyviruses only (CeMV and LMV).

virus preservation by freezing; CaCl, dehydration; lyophilization of partly purified sap; mechanical inoculation of virus;
ELISA

ABSTRAKT: U péti vybranych vird zelenin (celery mosaic virus — CeMV, lettuce mosaic virus — LMV, cucumber mosaic
virus — CMV, turnip mosaic virus — TuMV a turnip yellow mosaic virus — TYMV) byly vySetfeny tfi zpilsoby jejich
konzervace pfi kterych byla hodnocena biologickd a imunogenni aktivita virovych prepariti. Byla vyzkou$ena konzervace
fytovir zmraZenim rostlinnych pletiv, uchovéinim vird v dehydratovanych listech CaCl, a lyofilizaci Caste¢né purifikované
§tavy z listh v zatavenych ampulkach. K reaktivaci viru byly pouZity pfislu§né indikatorové rostliny. Fytoviry z konzervova-
nych prepariti byly pfeneseny mechanickou inokulaci na indikatorové rostliny. Sérologické vysetieni bylo provedeno imu-
noenzymatickym testem ELISA komer&nimi protilitkami. Pro kratkodobou konzervaci vySe uvedenych virli se osvéd¢ilo
zmraZeni vird v pletivech listl, které sniZilo jen minimdlné podet infikovanych rostlin. Hodnota absorbance fytoviri byla
sniZena jen v rozmezi od 9 do 22 %. Pro dlouhodobé uchovini aktivity fytovirl se ukézala jako nejvhodnéjsi dehydratace
listd pod CaCl,, pocet infikovanych rostlin byl mirn& sniZen stejné jako hodnota absorbance. U konzervace vira lyofilizaci
Castedné purifikované $tavy z listd vedlo ke znaénému sniZeni poftu infikovanych rostlin a ke zna&nému sniZeni hodnoty
absorbance, a to od 56 do 99 %. Elektronmikroskopické vySetfeni fytoviri prokdzalo poru$eni integrity viriond u potyviri
(CeMV a LMV).

konzervace virli zmraZenim; dehydratace listi CaCl,; lyofilizace ¢astené purifikované $tdvy: mechanickéd inokulace viru;
ELISA

INTRODUCTION vitro was studied by laboratory methods. Only those
methods of preservation which ensure retention of in-

Banks of plant viruses and antibodies currently exist ~ fectivity of preparations, their immunogenic properties

in all renowned research institutes of plant virology. As  and virion integrity (Bos and Benetti, 1979). Virus
viruses in host plants are difficult maintain, especially  preparations in collections are periodically reactivated
in the winter season, virus persistence in conditions in  in indicator plants are of practical significance, number
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of infected plants and immunogenic properties of vi-
ruses are determined (titer or absorbancy value) and
virion integrity examined by electron microscopy.

Potato virus X was preserved in glycerol by Berks
(1950). McKinney et al. (1965) reported on preservation
of viral antigens in dehydrated leaves. Poldk (1964)
preserved beet yellows virus in leaves dipped in su-
crose solution. Infectivity of beet mosaic virus was re-
tained in a lyophilized preparation for a longer time
(Chod and Polak, 1969). Hollings and Stone (1970)
purified 74 viruses that were preserved by lyophiliza-
tion and tested for their biological activity. Infectivity
after a year was detected in 38 viruses, 19 viruses re-
tained their infectivity even after ten years. Low-tem-
perature preservation is used to preserve viral antigens.
Infectivity of 50 viruses was demonstrated in frozen
leaves (below —25 °C) after four years, and of 19 vi-
ruses even after ten years (Nikoli¢ and Staki¢, 1969).

Among the other methods of short-term preserva-
tion, sodium azide preservation of virus preparations
yielded good results (Gooding and Tsakiridis, 1971).
Cech et al. (1977) used phenylmethylsulfonylfluoride
for stabilization of viral particles of freesia mosaic vi-
rus during virus purification.

Virus preservation in frozen leaves at ultralow tem-
peratures is a technique currently used for maintenance
of their resistance: in liquid nitrogen at —270 °C or
freezing in boxes at temperatures of —25 °C. Bos (1969,
1977) introduced virus preservation with calcium chlo-
ride (CaCl,). Preparations were kept in test tubes or in
closed Petri dishes under a CaCl, layer on filtration
paper at 4 °C.

Not even after 9 years of storage did these viruses
lose their biological and serological activity: alfalfa
mosaic virus AMV, cucumber mosaic virus CMV, pea
mosaic virus PMV, tobacco necrosis virus TNV and
white clover mosaic virus WCIMV. Two CMYV isolates
retained their infectivity after 10 years.

Virus lyophilization was used in the study by Chod
and Poldk (1976). Preparations of PVX, PVY and
CBMV were lyophilized, preparations of PVX, PVY,
CBMV, TMV, LMV, CMV, BYV, PPV and TYMV
were preserved at very low temperatures. Lyophilized
virus preparations still retained their infectivity and se-
rological activity after 12 months of storage. Among
the preparations stored at very low temperatures, longer
infectivity of PVX, TMV, CBMV, LMV and TYMV was
demonstrated. PVY preparation lost its infectivity after
6-month storage at low temperatures. Our results con-
firmed beneficial effects of peptone addition for preserva-
tion of viral antigens.

Plant viruses for an antigen and antibody collection
of the Research Institute for Crop Production at Praha-
-Ruzyné were preserved by Poldk and Chod (1988): the
methods involved freezing of viruses in leaves and virus
preservation with calcium chloride. Richter et al. (1978)
. succeeded in preservation of partly purified CMV iso-
lates. The preparations retained their immunogenic
properties for more than 3 years after fixation in 2%

formaldehyde. Electron microscopic examinations did
not reveal any impairment of viral particle integrity.
Marcinka and Musil (1977) described disintegration of
red clover mottle virus (RCIMV) particles after storage
under different conditions.

Preservation of potato viruses (viruses A, Y and M)
was studied by Dédi¢ (1981, 1983), who used CaCl,
preservation and lyophilization. Some of potato virus
A and Y isolates were infectious even after 35 months.
Lyophilization was successful if stabilization additives
were employed: lactose, peptone-sucrose, and dextran
+ peptone + glucose. Albrechtova and Klir (1968) used
lyophilized preparations of potato X, M and S viruses
to determine the inhibitory capacity of sap from potato
leaves. Virus infectivity was retained after their purifi-
cation and subsequent lyophilization, but the serologi-
cal titer of both viruses substantially decreased. A pu-
rified and lyophilized preparation of potato virus X
stored in vacuum in sealed ampoules still retained its
infectivity after 2 years (Albrechtovd, 1987).

It is evident from the above review of literature that
in order to maintain biological and immunogenic proper-
ties, plant virus-infected leaves should be sampled in
the period when the relative virus concentration in leaves
is high (high serological titer) and systemic symptoms
start to appeare.

MATERIAL AND METHODS

An experiment aimed at preservation and persistence
of some vegetable viruses (celery mosaic virus —
CeMV, cucumber mosaic virus — CMV, lettuce mosaic
virus — LMV, turnip mosaic virus — TuMV and turnip
yellow mosaic virus — TYMV) was established to study
the biological and immunogenic activity of viruses de-
rived from frozen, dehydrated and partly purified and
lyophilized virus preparations. The technique of me-
chanical inoculation: chilled 0.05 Tris HCI buffer pH
7.2 was added to an inoculum of fresh antigen at a ratio
of 1 : 4. Experimental inoculum consisted of preserved
antigen from frozen and dehydrated leaves and partly
purified and lyophilized sap. The same buffer at the
same weight ratio as for infection with fresh antigen
was used. Indicator plants were mechanically infected
with the inoculum. Mechanical inoculation of 30 plants
of each species of indicator plants was made.

Long-term freezing of tissues was carried out at tem-
peratures below -25 °C, leaf dehydration under cal-
cium chloride in closed Petri dishes at a temperature of
4 °C, lyophilization of partly purified sap in vacuum in
a lyophilizer Lyolab B. Absorbancy values of pre-
served virus preparations were determined by an immu-
noenzymatic assay ELISA and virion integrity was exam-
ined in an electron microscope Philips 208 at 30 000x
enlargement. Samples for preservation were taken from
plants artificially infected with plant viruses at the highest
relative virus concentration determined from serologi-
cal titers obtained by radial agar diffusion and by elec-
tron microscopic examination.

12 ZAHRADNICTVI - HORT. SCI. (PRAGUE), 27, 2000 (1): 11-16



. Properties of virus preparations from frozen tissues

Virus PLM idkchter plint Nu;:l::)cr of infected [;lximls F/:bxorbancy valu;.;: d,:r:::?:;;g)
CeMV 12 Ammi majus 21 10 1.325 1.050 21
CMV 8 Cucumis sativus 24 10 1.620 1.421 12
LMV 10 Chenopodium quinoa 14 8 1.424 0.052 64
TuMV 6 Brassica chinensis 14 6 0.925 0.721 22
TYMV 8 Brassica chinensis 22 5 0.821 0.750 9
II. Properties of virus preparations from CaCl, dehydrated tissues
Virus PLY Indicator plants Nu::cr of infected El:ms F,:hsmmncy vulu;j\ dtl:.sf::eq T;z’)
CeMV 4 Ammi majus 20 18 1.220 0.620 49
CMV 3 Cucumis sativus 15 12 1.106 0.780 30
LMV 3 Chenopodium quinoa 20 6 1.512 0.250 51
TuMV 4 Brassica chinensis 20 11 0.921 0.700 24
TYMV 4 Brassica chinensis 20 12 0.728 0.521 28
I11. Properties of virus preparations from partly purified and lyophilized leaf sap
Virus PLY Tndicator dlunts Nu::)cr of infected gl:ms F/:bsorbancy vulu;.:\ (;:r::‘:::?;),’)
CeMV 4 Ammi majus 24 14 1.250 0.027 98
CMV 3 Cucumis sativus 21 7 1.424 0.015 99
LMV 3 Chenopodium quinoa 25 5 0.820 0.010 99
TuMV 4 Brassica chinensis 19 8 0.950 0.210 78
TYMV 4 Brassica chinensis 18 2 0.720 0.320 56

Notes to Tabs. I-1II:

PLM = preservation length in months
PLY = preservation length in years

Partial purification of sap after lyophilization: leaf
sap was clarified in a chilled centrifuge at 7 000 g, 5%
Triton X — 100 was added to supernatant and the mix-
ture was centrifuged in UC 18-55 at 78 000 g for 30 min.

FA = fresh antigen
PA = preserved antigen

at 4 °C.
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1. Yellow spot symptoms of celery mo-

saic virus on indicator plant Ammi majus

Separated sediment was lyophilized under vacuum.
Lyophilized preparation was stored in sealed ampoules
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2. Progressive symptoms of cucumber mosaic virus on the cucumber
cultivar Mélnicka

An immunoenzymatic assay ELISA was used to deter-
mine absorbancy values at 405 nm in an ELISA rcader
manufactured by Dynatech company. Absorbancy of
viruses in inoculated indicator plants was compared for
fresh antigen and for preserved antigen. Commercial
antibodies produced by Lowe company were used.

RESULTS AND DISCUSSION

Results in Tabs. I-III demonstrate high variability
of results obtained by a comparison of persistence of
the examined plant viruses treated with various methods
of short-term and long-term preservation.

Biological and immunogenic properties were re-
tained to a great extent following the use of inoculum
from frozen and dehydrated tissues. On the contrary,
the infectivity of some virus preparations after their
transmission to indicator plants was reduced by partial
purification and vacuum lyophilization.

Transmission to indicator plants was more or less
identical for the viruses coming from frozen tissues
when compared with crude sap inoculation.

More than fifty per cent of inoculated plants were
successfully infected by viruses preserved with calcium
chloride. Infectivity was substantially reduced only
with lettuce mosaic virus when only six plants were
infected.

Infectivity of viruses from lyophilized preparations
was substantially reduced. That was revealed by
a lower number of infected plants. The results were
compared with those of some Czech and foreign
authors (Chod and Poldk. 1976: Albrechtova and Klir,
1968). Hollings and Stone (1970) reported the best re-
sults of long-term preservation with retention of bio-
logical and immunogenic properties in lyophilized

3. Local lesions of lettuce mosaic virus on indicator plant Chenopo-
dium quinoa

4. Systemic yellowing symptoms of turnip mosaic virus on Brassica
chinensis

preparations made from artificially inoculated plants
that did not contain any infection inhibitors or phe-
noloxidase systems.
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Large differences were determined in the retention
of immunogenic properties. A decrease in absorbancy
value ranged from 9 to 22% in preparations from frozen
tissues, but absorbancy value decreased by 64% in the
lettuce mosaic virus. A decrease in absorbancy value
was much higher in virus preparations preserved with
calcium chloride than in the latter method, ranging
from 24 to 51%. Absorbancy value substantially de-
creased in LMV also in this case (51%). Absorbancy
values of lyophilized preparations decreased from 56%
(TYMV) to 99% (CeMV and CMV).

Impairment of particle integrity in form of their par-
tial fragmentation was demonstrated by electron micro-
scopic examinations in two potyviruses only (CeMV,
LMYV), derived from frozen preparations; it might be
explained by the fact that the lyophilized preparations
were not stabilized while no impairment of integrity
was observed either in potyvirus TuMV or in tymovirus
TYMV. It has recently been discovered that in some
viruses particle integrity can be impaired in the process
of freezing of leaf virus preparations, hence appropriate
extraction buffers reducing this risk were researched.
Monoethanolamine buffer is recommended to be used
as a cryoprotective medium as it strongly protects both
integrity and infectivity of particles within a relatively
wide range of pH values at repeated freezing and thaw-
ing (Kurstak, 1981; Mazur, 1970).

If the methods of preserving plant virus preparations
were compared, freezing of virus preparations was
found promising for short-term preservation. On the
other hand, calcium chloride preservation is to be pre-
ferred for long-term preservation since in agreement
with other authors such as Bos (1969, 1977), Polak and
Chod (1988) it is a technically simple method, making
harmless transport of preparations to a long distance
possible. It is necessary for every research institute to
maintain a plant virus collection. Diagnostics, exact de-

5. Electron micrograph of fragments of LMV parti-
cles: Intact particles being 750 nm long are in the
right under corner; enlargement 14 000x

termination and taxonomic classification of newly ex-
amined isolates are facilitated by a comparison with the
previously detected plant viruses from the collection.
Currently, no reference laboratory can do without
a collection of viruses, bacteria and phytopathogenic
fungi.
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CONTROLLED-TEMPERATURE FERMENTATION
OF GRAPE MUST BY ACTIVE DRY WINE YEASTS

FERMENTACE REVOVEHO MOSTU RIZENOU TEPLOTOU S POUZITIM
AKTIVNICH SUCHYCH VINNYCH KVASINEK

M. Kyselakova, J. Veverka

Horticultural Faculty of the Mendel University of Agriculture and Forestry at Brno,
Lednice na Moravé, Czech Republic

ABSTRACT: Three types of active dry wine yeasts were used for cleared grape must fermentation: Vitilevure BC (yeasts
of the genus Saccharomyces cerevisiae and Saccharomyces bayanus), 10C 18-2007 (yeasts of the genus Saccharomyces
cerevisiae bayanus with killer factor) and I0C 9001 (yeasts of the genus Saccharomyces cerevisiae cerevisiae, which were
added culture of lactic bacteria). Fermentation activity of the yeast preparations (fermentation course and rate) was studied
under two temperature regimes: 12 and 21 °C. Isotachophoresis was used to determine the dynamics of changes in organic
acids in the medium. The results confirmed the temperature of 12 °C as an optimum one for controlled fermentation and the
yeast strains under study.

pure yeast culture; controlled temperature fermentation; fermentation course and rate; dynamics of changes in organic acids
in wine

ABSTRAKT: Pro fermentaci odkaleného révového mostu byly pouZity tfi druhy aktivnich suchych vinnych kvasinek:
Vitilevure BC (kvasinky rodu Saccharomyces cerevisiae a Saccharomyces bayanus), 10C 18-2007 (kvasinky rodu Saccha-
romyces cerevisiae bayanus s Killer faktorem) a IOC 9001 (kvasinky rodu Saccharomyces cerevisiae cerevisiae, ke kterym
je pfidana kultura mlé¢nych bakterii). Sledovala se kvasnd aktivita (pribéh a rychlost) fermentace jednotlivych kvasinkovych
prepardti, a to ve dvou teplotnich reZimech: 12 a 21 °C. Dynamika zmén organickych kyselin média byla stanovena izota-
choforeticky. Ziskané vysledky potvrdily optimalni teplotu 12 °C pro fizenou fermentaci a sledované kmeny kvasinek.

¢istd kultura kvasinek; fizend teplota pfi fermentaci; pribéh a rychlost fermentace; dynamika zmén organickych kyselin ve

viné

UvVoD

Nezastupitelnou roli pfi kvaSeni révovych mosta maji
kvasinky. Na jejich Cinnosti zavisi jakost a charakter
budouciho vina. Abychom védéli, jak bude kvasny proces
probihat, je tfeba znat jejich kvasnou charakteristiku.
Sponténni fermentace hroznového mo$tu umoZiiuje bio-
logickou aktivitu v§em mikroorganismam, které se
z hroznl dostanou do mostu. Tyto pak mohou znané
ovlivnit nejen prubéh fermentace, ale rovnéz i analy-
tickou a senzorickou hodnotu vina (Dittrich, 1989).

Cisté kultury vinnych kvasinek zabezpecuji v upra-
veném hroznovém mostu dirazné nastartovani a plynuly
priibéh kvasného procesu. Vhodna volba kvasinkového
kmene umoziuje produkovat suchd vina s minimalni
koncentraci neZadoucich vedlej8ich produkti kvageni.
Ziskand vina maji harmonické vonné a chutové slozky,
plnohodnotny buket a nenaru§enou odriidovou charak-

teristiku (Malik aj., 1983). Spontanni kvaseni révového
mostu je jistym rizikem, ale jen v tom pfipadé, kdyz se
nesleduje a nekontroluje pribéh kvaseni (Dittrich, 1978).
O néco nizsi je riziko v pripadé aplikace Cisté kultury
do neodkaleného média nebo fizeni fermentace pii vys-
Sich teplotach (Dittrich, 1985).

Neékteii oenologové se domnivaji, Ze vino fermento-
vané Cistymi kulturami postrada pestrost a komplex-
nost Sirokého spektra aromatickych latek (Pardo aj.,
1989). Tento problém se v poslednich letech fesi apli-
kaci smésnych kultur vinnych kvasinek ze dvou nebo
vice kmend, ¢i druhti kvasinek. Smésné kultury v ur€itém
smyslu nahrazuji aktivitu spontinni kvasinkové fléry
a projevi se zvySenou produkci vonnych a chufovych
litek (Minarik a Sestinova, 1982).

Cisté kultury vinnych kvasinek musi pochézet z hroz-
nd, mostu nebo vina, pfiCemZ kmen a druh musi byt
deklarovan. Maximaélni vlhkost preparitu nesmi pre-

* Supported by the National Agency for Agricultural Research in Prague (Grant No. EPO 960996031).
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krocit 8 % hmotnosti, pocet Zivych bunék v 1 g prepa-
ratu (po dobu zéruéni lhiity) nesmi klesnout pod hod-
notu 10%. v preparatu musi byt méné nez 0,01 % jinych
bun&k. Velmi dulezity Cinitel pfi vyrob€ vina je Setrné
zpracovani hrozni na most a jeho ndsledné odkaleni.
Odkaleni je moZné provést dynamicky ¢i staticky za
sniZené teploty pfidanim SO, a bentonitu.

Cilem predloZené préce je sledovani a fizeni teploty
pfi kvadeni jako dalSiho Cinitele ovliviiujiciho koncentraci
organickych kyselin a veSkerych titrovatelnych kyselin
béhem fermentace.

MATERIAL A METODA
Kvasné médium

Pro nase sledovéni byl pouZit révovy most Ryzlinku
rynského, ktery byl odkalen moStovym bentonitem Mos-
trein (100 g na 100 1 moStu) za sniZené teploty 3 °C
a davky 50 mg SO,/l. U mostu byly stanoveny zaklad-
ni hodnoty, tj. cukernatost (17 °NM, tj. 170 g/l), ves-
keré titrovatelné kyseliny (9,92 g v 1 litru — jako kyse-
lina vinna), pH (3,34). Pfed inokulaci byl pfidan do
mostu fepny cukr na 20 °NM (tj. 200 g/l). Teplotni
rezim kvasného média byl 12 a 21 °C. Pro fermentaci
byly pouZity tfi ruzné typy aktivnich suchych vinnych
kvasinek (ASVK) pod pracovnim oznaéenim VBC, V2
a V9 v davce 15 g na 100 litrd mostu. Ubytek CO, byl
stanoven gravimetricky, ze ziskanych dat byla vypoci-
tana a graficky znazornéna rychlost a prub&h fermenta-
ce. Organické kyseliny kvasného média byly stanoveny
izotachoforetickou metodou (Veverka, 1997). Analyza
vina byla provedena podle CSN 56 7742.

Sledovani kvasnych procesu tii kvasinkovych prepara-
ti bylo provedeno v tepelné fizenych boxech, ve vodni
lazni, ktera byla temperovana termostatickym ohfevem
nebo chlazenim. Objem zkvaSovaného média pro kazdou
variantu byl jeden litr ve sklenénych nadobéch o obje-
mu 1,5 I s kvasnou zatkou. Vlastni pokusy probihaly
paralelné v jednom roce v jednom opakovani.

Pouzité ASVK

1. Vitilevure BC (VBC), Martin Vialate, Epernay,
Francie. Jsou sloZené z kvasinek rodu Saccharomy-
ces cerevisiae a Saccharomyces bayanus, které maji
vysokou prokvaSovaci schopnost.

2. Kvasinky I0C 18-2007 (V2) z Institutu oenologi-
que de Champagne S.A. Epernay, Francie. Jsou to
kvasinky rodu Saccharomyces cerevisiae bayanus
s killer faktorem. VytéZnost etanolu: z 16 g cukru je
1 % obj. etanolu, coZ je pfi obsahu cukru 200 g/l
12,5 % obj. etanolu (98,7 g etanolu v jednom litru).
Jejich odolnost k etanolu je do 15 % obj. Produkce
tékavych kyselin je nizka (0,1 g/l), killerovy faktor
je velmi aktivni. Produkce glycerolu je 6 g/l.

3. Kvasinky IOC 9001 (V9) z Institutu oenologique de
Champagne S.A. Epernay, Francie. Jsou to kvasinky

Saccharomyces cerevisiae cerevisiae, s vytéZnosti
ctanolu 15,5 g cukru pro 1 % obj. etanolu. Zkvasuji
do 14 % obj. etanolu, coZ je pfi obsahu cukru 200 g/l
12,9 % obj. etanolu (101,8 g etanolu v jednom litru),
produkuji velmi mélo SO, a tékavych kyselin, malo
péni, produkce glycerolu je 6 g/l. Jsou vhodné pro
vyrobu martinskych vin, nebot dovoluji vyrabét vina
plné i aromatickd v mladém stadiu vyvoje, usnadiiu-
Jji vyvoj bakterii jable¢no-mlééného odbouravani ky-
seliny jable¢né rychlou autolyzou kvasinek; kromé
toho odbourdva kmen svoji ¢innosti aZ 30 % kyseli-
ny jablecné. Pri aplikaci ziskame vina jemné;jsi, leh-
¢i, s ovocnou svéZesti. K této Cisté kultufe kvasinek
je pfidana Cista kultura mléénych bakterii.

I. Produkce CO, a rychlost kvaSeni révového mostu pfi teploté 21 °C
u tfi prepariti ASVK - CO, production and rate of grape must
fermentation at a temperature of 21 °C and for three yeast prepara-
tions

V2 V9 VBC

550 2g| 35| 25| 35 2s

2 a = [ A o = e 2 o =
1 0,0 0,0 0,0 ,0 0,0 ,0
2 6,0 6,0 4,0 4,0 1,0 1,0
3 23,5 29,5 18,5 22,5 11,5 12,5
4 17,0 46,5 14,0 36,5 14,0 26,5
5 19,5 66,0 155 52,0 16,5 43,0
6 12,0 78,0 11,0 63,0 12,0 55,0
7 12,5 90,5 11,5 74,5 13,0 68,0
8 45 95,0 6,5 81,0 1.5 75,5
9 2,5 97,5 6,0 87,0 7,0 82,5
10 1,0 98,5 3,0 90,0 6,0 88,5
11 0,5 99,0 0,5 90,5 0,5 89,0
12 0,0 99,0 0,5 91,0 1,0 90,0
13 0,5 99,5 0,5 91,5 0,5 90,5
14 0,0 99.5 0,5 92,0 0,5 91,0
15 0,5 100,0 0,0 92,0 0,5 91.5
16 0,5 100,5 0,0 92,0 0,5 92,0
17 0,0 100,5 0,5 92,5 0,5 92,5
18 0,0 100,5 0,0 92,5 0,5 93,0
19 0,5 101,0 0,0 92,5 0,0 93,0
20 0,0 101,0 0,0 92,5 0,0 93,0
21 0,0 101,0 0,5 93,0 0,0 93,0
22 0,0 101,0 0,0 93,0 0,5 93,5
23 0,5 101,5 0,5 93,5 0.0 93.5
24 0,0 101,5 0,0 93,5 0,5 94,0
25 0,0 101,5 0,0 93.5 0,0 94,0

ASVK = aktivni suché vinné kvasinky — active dry wine yeasts

ldny. Zrate, 'Iproduction
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VYSLEDKY A DISKUSE
Kvasn4 aktivita pouzitych kultur vinnych kvasinek

Za pouziti kvasinek V2 (I0C 18-2007) probihalo
kvaSeni 32 dnu pfi teploté 12 °C; produkce vytvorené-
ho oxidu uhli¢itého byla 92 g/l. Pfi teploté 21 °C byla
celkova doba fermentace 25 dnti a produkce CO, €inila
101,5 g/l. Rychlost fermentace u této kvasné kultury
byla nejvy3si péty den pfi teploté 12 °C a tfeti den pfi
teploté 21 °C.

U kvasinek V9 (IOC R 9001) byla produkce oxidu
uhli¢itého pfi teploté¢ 12 °C za 35 dni 90,5 g/l, pfi
teploté 21 °C se uvolnilo za 25 dni 93,5 g CO,/I. Nej-
vy38i rychlost fermentace pfi teploté 12 °C byla paty
den, pii teploté 21 °C tieti den.

Produkce CO, pfi pouZiti kvasinek VBC (Vitilevure
BC) byla pfi teploté 12 °C za 32 dnt 94,5 g/l, pfi
teploté 21 °C se vyprodukovalo 94,0 g CO,/I za 25 dni
od pocitku fermentace. Pfi teploté 12 °C byla nejvy3si
rychlost fermentace 10. den, pfi teploté 21 °C paty den
od pocatku fermentace.

Rychlost kvaseni a produkci CO, u sledovanych kme-
nu pii teploté 12 °C udava tab. I, tab. II udava rychlost
a produkci pii teploté 21 °C.

Z uvedenych vysledka vyplyva, ze produkce oxidu
uhli¢itého je nejvyssi pii pouZiti kvasinek V2 pfi tep-
loté 21 °C, a to 0 9,5 g vyssi oproti teploté 12 °C.
Naopak nejnizsi produkce CO, nastala pfi teplot¢ 12
°C u kvasinek V9 po 35 dnech fermentace (90,5 g/l).
Dale lze konstatovat, Ze pii teploté 21 °C je produkce
CO, u viech kment kvasinek vy$si nez pfi teploté
12 °¢;

I kdyz mezi preparity byly rozdily v produkci CO,
pfi dvou sledovanych teplotich, viechny tfi druhy pre-
paratl francouzské provinience hodnotime jako vhodné
pro fizenou fermentaci pfi nizsich teplotach (12 °C)
a mazeme jejich pouziti doporudit pro vinai'skou praxi.

Hodnoceni dynamiky zmén organickych kyselin

Béhem kvasného procesu byla dynamika obsahu ky-
seliny octové vyssi pfi fermentaci za vy$si teploty, ob-
sah kyseliny vinné se snizil béhem kvasného procesu
krystalizaci soli kyseliny vinné a obsah kyseliny jab-
le¢né degradaci kyseliny jable¢né na kyselinu mléénou.
Hodnoty jednotlivych kyselin a jejich dynamiku zna-
zornuji obr. 1 az 6.

Latkové sloZeni vina

V3echny druhy kvasinek pii obou teplotich (s vy-
jimkou kvasinek V2 pfi teploté 21 °C) prokvasily most
do sucha (3 g/l), coZ je Zadany trend vyroby révovych
vin, s vyjimkou vin predikatnich. Tato vina jsou stabil-
ni a zdravotné odolnéjsi neZ vina se zbytkovou sacha-
rézou. Pfi pouZiti vSech sledovanych druha kvasinek

ZAHRADNICTVI - HORT. SCI. (PRAGUE), 27, 2000 (1): 17-21

11. Produkee CO, a rychlost kvaseni révového mostu pii teploté 12 °C
u tii prepariti ASVK — CO, production and rate of grape must
fermentation at a temperature of 12 °C and for three yeast prepara-
tions

V2 V9 VBC
t2| 25| 23| Es| 35| Es
| 2P| 2| £ 2] a2

1 0.0 0,0 0,0 0,0 0,0 0,0
2 0,0 0.0 0,0 0,0 0,0 0.0
3 1.5 1.5 8,0 8,0 1,5 1.5
4 8,0 9,5 7,0 15,0 35 5.0
5 9.0 18,5 8,5 23,5 6.5 1.5
6 715 26,0 6,0 29,5 7.0 18,5
7 7.0 33,0 55 35,0 8,5 27,0
8 55 38,5 4,5 39,5 7,0 34,0
9 7,0 45,5 5.0 44,5 9,5 43,5
10 6,0 51,5 4,0 48.5 8.0 51,5
11 7.0 58,5 4.5 53,0 8.5 60,0
12 4.5 63,0 3,5 56,5 1.5 67,5
13 4.5 67,5 3.5 60,0 7.0 74,5
14 35 71,0 3,0 63,0 6,0 80,5
15 3,5 74,5 35 66,0 8,0 85.5
16 3,0 (S 25 69,0 35 89,0
17 2,0 79.5 2,5 71,5 1,5 90,5
18 2,5 82,0 2,5 74.0 1.0 91,5
19 2,0 84,0 25 76,5 1,0 92,5
20 1.0 85.0 15 78,0 0,0 92:5
21 1,0 86.0 1.5 79,5 0,5 93,0
22 1,0 87,0 1.5 81,0 0,0 93,0
23 1,0 88,0 1,5 82,5 0,5 93.5
24 1,0 89,0 1.5 84,0 0,0 93,5
25 0,5 89,5 1,0 85,0 0,0 93,5
26 0,5 90,0 1,0 86,0 0,5 94,0
28 1,0 91,0 1.5 87.5 0,0 94,0
29 0,5 Q135 0.5 88,0 0,5 94,5
30 0,5 92,0 0,5 88,5 0,0 94,5
31 0.0 92,0 1,0 89.5 0,0 94,5
32 0,0 92,0 0,0 89,5 0,0 94,5
33 1,0 90,5

34 0,0 90,5

35 0,0 90,5

ASVK = aktivni suché vinné kvasinky — active dry wine yeasts

Id;ly. *rate, "produc(ion

vznikl konecny produkt s vysokym obsahem etanolu.
Rozdil teplot se projevil vy$§im rH faktorem, ktery byl
vySSi pii vySsi teploté, coz neni zadouci.

Teplota fermentace révovych mosta 12 °C je obecn&
povazovana za vhodnou teplotu, ktera by méla byt
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uplatnéna v provoznich podminkach velkoobjemového
kvaeni pii fizeni Cistoty kvasného procesu.
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USTREDNI ZEMEDELSKA A LESNICKA KNIHOVNA,
PRAHA 2, SLEZSKA 7

Ustiedni zem&délsk4 a lesnickd knihovna v Praze (déle jen UZLK), kterd je jednou z nejvétSich zemé&d&lskych
knihoven na svété, byla zaloZena v roce 1926. JiZ od pocitku $lo o knihovnu vefejnou. Knihovna v soucasné dobé
obsahuje vice neZ jeden milion svazku knih, cestovnich zprdv, dizertaci, literatury FAO, svazanych ro¢nika Casopist
z oblasti zemédélstvi, lesnictvi, veterinarni mediciny, ekologie a dalich oborii. Knihovna odebira 750 tituld domécich
a zahrani¢nich Casopist. Informac¢ni prameny ziskané do fondu jsou v UZLK zpracoviviny do systému katalogii — je
budovéin jmenny katalog a pfedmétovy katalog jako zdkladni katalogy knihovny a ddle rizné specidlni katalogy
a kartotéky. Politkem roku 1994 pfistoupila UZLK k automatizovanému zpracovani knihovniho fondu v systému
CDS/ISIS.

Pro informaci uZivateli o novych informa&nich pramenech ve fondech UZLK zpracovdvd a vydavd knihovna
nésledujici publikace: Pfehled novinek ve fondu UZLK, Seznam &asopisti objednanych UZLK, Piehled refersi a te-
matickych bibliografii z oboru zemé&dé&lstvi, lesnictvi a potravinéfstvi, AGROFIRM - zpravodaj o pfiristcich firemni
literatury (je distribuovén na disketach), AGROVIDEO - katalog videokazet UZLK.

V oblasti mezinarodni vymény publikaci knihovna spolupracuje s 800 partnery ze 45 zemi svéta. Knihovna je
¢lenem TAALD - mezindrodni asociace zemé&dé€lskych knihovniki. Od ziii 1991 je ¢lenem mezindrodni sité zemédél-
skych knihoven AGLINET a od 1. 1. 1994 je depozitni knihovnou materidli FAO pro Ceskou republiku.

Knihovna poskytuje svym uZivatelim nasledujici sluzby:

Vypujéni sluzby

Vypujéni sluzby jsou poskytovany viem uZivatelim po zaplaceni ro¢niho registraéniho poplatku. MimopraZ§ti
uZivatelé mohou vyuZit moZnosti meziknihovni vyptijéni sluzby. Vzacné publikace a ¢asopisy se viak pujéuji pouze
prezenéné.

Reprografické sluzby

Knihovna zabezpetuje pro své uZivatele zhotovovéni kopii obsahll ¢asopisti a nédsledné kopie vybranych ¢Elanki.
Na poc&kdani jsou zhotovovany kopie na pfani uZivateli. Pro prazské a mimoprazské uZivatele jsou zabezpeovany tzv.
individualni reprosluzby.

Sluzby z automatizovaného systému firemni literatury
Jsou poskytovany z databdze firemni literatury, kterd obsahuje téméf 13 000 zdaznamt 1 700 firem.

Referencni sluzby

Knihovna poskytuje referencni sluzby z vlastnich databdzi kniZnich novinek, odebiranych Casopist, reSersi a te-
matickych bibliografii, védeckotechnickych akci, firemni literatury, videotéky, dile z databazi pfevzatych — Celostétni
evidence zahrani¢nich Casopist, bibliografickych databizi CAB a Current Contents. Cilem je podat informace nejen
o informaénich pramenech ve fondech UZLK, ale i jiné informace zajimajici zem&d&lskou vefejnost.

Piijéovéni videokazet

V AGROVIDEU UZLK jsou k dispozici videokazety s tematikou zem&délstvi, ochrany Zivotniho prostiedi a pri-
buznych oborii. Videokazety zasila AGROVIDEO mimopraZskym zdjemciim postou.

UZivatelim knihovny slouZi dvé studovny — vieobecni studovna a studovna ¢asopist. Obé studovny jsou vybaveny
priru¢kovou literaturou. Ctenafi zde maji volny pfistup k novinkdm pfiristkit knihovniho fondu UZLK.

Adresa knihovny:

Ustiedni zem&délska a lesnickd knihovna
Slezska 7
120 56 Praha 2

Vypujéni doba:

pondéli, tery, Etvrtek 9.00-16.30
stieda 9.00-18.00
patek 9.00-13.00
Telefonické informace:
vedouci: 24 25 50 74, e-mail: IHOCH@uzpi.cz
referenéni sluzby: 22 52 22 46, e-mail: bartos@uzpi.cz
Casopisy: 24 25 66 10
vypujéni sluzby: 24 25 79 39/linka 415
meziknihovni vypuj¢ni sluzby: 24 25 79 39/linka 304
fax: 24 25 39 38

e-mail: UZLK @uzpi.cz
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ESSENTIAL OIL AND BETA ASARON CONTENTS
IN THE SWEET FLAG (ACORUS CALAMUS L.)
COLLECTED AT VARIOUS LOCALITIES IN THE CZECH
REPUBLIC"

OBSAH SILICE A BETA ASARONU U PUSKVORCE OBECNEHO
(ACORUS CALAMUS L.) POCHAZEJICIHO Z RUZNYCH LOKALIT
V CESKE REPUBLICE

K. Petiikova, J. Opravilova, V. Schubertova

Horticultural Faculty of the Mendel University of Agriculture and Forestry at Brno,
Lednice na Moravé, Czech Republic

ABSTRACT: We observed the content of essential oil in the drug of sweet flag coming from 13 localities in the Czech
Republic. The amount of essential oil in the drug was higher in the spring crop (0.8-2.6%), than in the autumn crop
(1.0-1.8%). It was found out that the localities had a statistically significant effect on the amount of essential oils in the drug.
The amount of beta asaron in the drug was 0.07-0.41% depending on the locality. As a result of the correlation analysis
a close negative relationship between the amount of essential oils and Ca in water and pH of substrate in the localities of
crop was discovered.

sweet flag; localities of crop; spring crop; autumn crop; content of esential oil; beta asaron; analysis of substrate and water;
correlation analysis

ABSTRAKT: Byl sledovan obsah silice v droze puskvorce obecného (Radix calami) pochéizejici ze 13 lokalit CR. Kvanti-
tativnim stanovenim silice bylo zji§t€no, Ze jeji mnoZstvi je vy$8i pfi jarnim sbéru oddenki (0,8 aZ 2,6 %), neZ pti podzimnim
(1,0 az 1,8 %). Mezi mnoZstvim silice v droze pochézejicim z riiznych sbérovych lokalit byl zji§tén statisticky vyznamny
rozdil. Obsah beta asaronu v droze se pohyboval od 0,07 do 0,41 %. Byl zji$tén negativni korelaéni vztah mezi obsahem Ca
ve vodé a pH substratu v misté¢ odbéru a mezi mnoZstvim silice v droze.

puskvorec obecny; lokality odbéru; jarni sbér; podzimni sbér; obsah silice; beta asaron; analyza substritu a vody; korelaéni
vztahy

UvVOoD ni kromé spasmolytického a sedativniho G€inku i G¢&i-
nek karcinogenni. Pro terapii je proto vhodnd droga

Puskvorec obecny je léCiva rostlina rostouci na o-  obsahujici maximélné 0,5 % beta asaronu. Tomuto po-

krajich stojatych a pomalu tekoucich vod. K nam byl
introdukovan. Jeho pivodni domovinou je vychodni Indie
a jizni Cina. Drogou je usuSeny oddenek Radix calami,
ktery se pouZiva v humanni a veterinarni mediciné. Ob-
sahuje silici, jejiZ mnoZstvi je u diploidnich rostlin asi
2,2 %, u triploidnich 3,1 % a u tetraploidnich aZ 6,8 %
(Kresanek a Krejca, 1977). Hlavni slozkou silice je asa-
ron, dile monoterpenické uhlovodiky (alfa pinen, myrcen,
kamfen), seskviterpeny a seskviterpenové alkoholy, ke-
tony a aldehydy (Rost a Bos, 1979). Nejsledovanéjsi
sloZkou je asaron, a to jeho forma beta, ktera pfevaZuje
a muZe mit pfi vysoké koncentraci a dlouhodobém uZiva-

Zadavku odpovidaji nékteré severoamerické diploidni
formy, které neobsahuji Zadny beta asaron, na rozdil od
vychodoasijskych tetraploidnich, ve kterych je nejvic
této latky (Keller a Stahl, 1982). Vzorky nasi doméaci
drogy pochazejici z rostlin rozsifenych z vychodni Ev-
ropy obsahuji v droze primérné 0,1 % beta asaronu,
coz odpovidd uvedenému poZadavku na nezévadnost
(Kovatikova, 1983).

Droga se vyuZiva ve fytoterapii pres dva tisice let.
Prvni pisemnd zminka o puskvorci je jiZ z roku
1280 pf. n. 1. (Motley, 1994). Zvy3uje chut k jidlu, po-
uZiva se pfi Zaludecnich a Zlu€ovych potiZich, d¢inkuje

*  Supported by the Ministry of Agriculture of the Czech Republic (Grant No. 7199/97).
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I. Lokality odb&ru puskvorce — Localities of sweet flag crop

Cislo lokality! | Lokalita? Nadr:l:‘ffll.uim\t;‘&ka" Pn‘xmér(rl% ;eploly" Roélz:ns“r‘:';iky-‘
| Kostice, okr. Bieclay 155 9,2 550
2 Postorna, okr. Breclav 160 9,0 524
3 Kafiovice, okr. Frydek-Mistek 300 8.2 900
4 Castava, okr. Olomouc 385 8,2 629
5 Cerveny Kostelec, rybnik Cermdk, okr. Nichod 435 6,8 753
6 Opatov, rybnik Vidlak, okr. Svitavy 430 73 728
7" Bojanov, okr. Chrudim 425 7.5 600
8 Picin, okr. BeneSov 420 7.8 617
9" Ospélov, okr. Prost&jov 380 7.2 629

10" Zelejov, okr. Semily 320 77 674
1n° Rybnisté, okr. Dé¢in 463 7,1 821
12 Nucnice, okr. Litoméfice 150 8.5 473
13" Machacka, okr. Blansko 420 7.2 629

Pozndmka — Note: * lokalita patii do CHKO - the locality is included in a Protected Landscape Area

Ilocali!y No., zlocali!y, 3hcight above sea level (m), 4avcmgc temperatures, Sannual precipitation sum

jako lehké sedativum, karminativum a spasmolytikum.
Pridava se do Cajovych smési, vyrabi se z ni silice,
tinktura i extrakt. PouZiti ma i v potravinafstvi (v mi-
nulosti se oddenek kandoval a kompotoval) a v likér-
nickém pramyslu.

Spotieba drogy ve svété i u nas se zvysuje. V CR se
v roce 1998 zpracovaly Ctyfi tuny suSené drogy, pfi-
¢emz vice nez 50 % bylo pokryto dovozem ze zahrani-
¢i. Doméci produkce se ziskdvé z volné rostoucich po-
rostl na okrajich vodnich ploch, jejichZ rozsah vSak
ubyva. Podle naSeho prizkumu vétsina lokalit vyskytu
puskvorce lezi na izemi CHKO. Droga nasi provenience
by se dala ziskat p&stovanim puskvorce v kultufe, pfi-
¢emZ nelze zanedbat i otazku moznosti péstovani eko-
typl s nejpfiznivéj§im sloZenim silic. Rozdily v obsahu
silice u puskvorce v zéivislosti od ekotypu zjistil Stie-
lec (1993).

MATERIAL A METODY

Urceni lokalit a odbér puskvorce byl zahajen v roce
1997. Vybér lokalit se fidil jejich dostupnosti, vzdale-
nosti a ziskdnim povoleni k odbéru od CHKO. Odbéry
v roce 1998 byly provedeny na lokalitich uvedenych
v tab. L.

Odbér oddenkt puskvorce se provadél v kvétnu
a v fijnu. Na lokalité ¢. 4 a 9 se odbér v fijnu neusku-
teCnil z divodu nepfitomnosti pracovnika CHKO, na
lokalit& &. 2 (soukromy pozemek), byl vyskyt puSkvor-
ce pii jarnim odbéru minimalni, obdobné i na lokalité
¢. 12 pri fijnovém odbéru.

Z kazdé lokality bylo odebrano pét rostlin s odden-
ky. Oddenky byly z pudy uvolnény ryéem a oprany. Pfi
podzimnim odbéru byl odebran i vzorek vody a pomoci
pudni sondy i vzorek substritu k chemické analyze.

II. Procentni obsah silice v droze Radix calami — Percent content of
essential oil in the drug of Radix calami

Sklizei oddenki®
Lokalita! Cislo? | kvéten’ Fijen®
silice® | variaéni | silice | variaéni
(%) |koeficient’| (%) |koeficient

Kostice 1 1,3 10,8 1,0 16,3
Postorna 2 - - 1,3 6,3
Karovice 3 1.4 8,9 1.6 10,2
Castava 4 1,9 25 - -
Cerveny Kostelec 5 0.8 0.0 1,2 3,9
Opatov 6 1.7 10,0 1,1 7.8
Bojanov 7 2.1 4,5 1,6 20,6
Pi¢in 8 2,6 6.5 1.7 8.3
Ospélov 9 1,3 158 - -
Zelejov 10 1,7 2.8 1,6 0,0
Rybnisté 11 1,7 13,8 1.8 9,4
Nucnice 12 1,4 6,7 - -
Machacka 13 2,1 14,0 1.4 0,0

Vypocitana r hodnota 1,35 mezi rozdilem pramérného obsahu silice
v kvétnu a v fijnu je statisticky nevyznamna — The calculated t value
1.35 for the difference between average contents of essential oil in
May and October is statistically insignificant

llocality. ?No., *rootstock crop, 4May, 3October, “essential oil, "co-
efficient of variation

V laboratofi pracovi$té byly oddenky zbaveny zbytku
kofent, listovych pochev a zeminy. Oddenky byly po-
délné roziezdny a suSeny pii pokojové teploté. Droga
byla analyzovdna na obsah silice. Kvantitativné byla
stanovena silice destilaci drogy s vodni parou podle
CSL 4 (1987). Silice byla pfevedena do zkumavek a a%
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I11. Prikaznost rozdilu pramérnych obsahi silice v droze Radix calami sklizené v kvétnu — Significance of differences in average essential

oil contents in the drug of Radix calami harvested in May

Lokalita' Cislo? 1" 3 4 5 6 7 8 9 10 11 12
Machacka 13 0,80* | 0,73 | 0,23 1,30 | 043 0,03 | 0,53 083" | 037 | 043" | 0,73*
Nuénice 12 0,10 | 0,00 0,50 0,60 0,30 0,70" | 1,26 | 0,10 0,36 | 0,36
Rybni§té 11 0,45 0,36 0,14 0,90" 0,06 034 | 090" | 046 0,00
Zelejov 10 0,45 0,36 0,14 0,90" 0,06 034 | 090" | 046
Ospélov 9 0,03 0,10 0,60 0,50 0,40 0,80" | 1,36*"
Pigin 8 1,33 | 1,26" | 0,76° | 1,80 | 096" | 0.56
Bojanov 7 0,77% | 0,70* | 0,20 130" | 040
Opatov 6 0,37 0,30 0,20 0,90"
C. Kostelee 5 0,50 0,57 1,07
Castava 4 0,57 0,50
Kariovice 3 0,07
1" = Kostice
+ = rozdil prikazny (na hladiné vyznamnosti o = 0,05) = significant difference (at a significance level o = 0.05)

++ = rozdil vysoce prikazny (na hlading vyznamnosti o = 0,01) — highly significant difference (at a significance level o = 0.01)

lIocality. No.

IV. Prukaznost rozdilu primérnych obsahu silice v droze Radix calami sklizené v fijnu — Significance of differences in average essential oil

contents in the drug of Radix calami harvested in October

Lokalita' Cislo? 8 2 3 5 6 7 8 10 11
Machagka 13 0,40* 0,10 0,20 0,20 0,33* 0,17 0,30 0,20 0,40*
Rybnisté 11 0,77 0,47** 0,17 0,54** 0,70** 0,20 0,10 0,17
Zelejov 10 0,60"" 0,30 0,00 0,40% 0,53"" 0,03 0,10
Picin 8 0,70"* 0,40% 0,10 0,56 0,63** 0,13
Bojanov 7 0,57"* 0,27 0,03 0,34* 0,50"*
Opatov 6 0,10 0,20 0,53** 0,10
Cerveny Kostelec 5 0,23 0,07 0,37%
Kaiiovice 3 0,607 0,30
Postorna 2 0.30
1" = Kostice
+ = rozdil prukazny (na hladiné vyznamnosti o = 0,05) - significant difference (at a significance level o = 0.05)

++ = rozdil vysoce prukazny (na hladiné vyznamnosti & = 0,01) — highly significant difference (at a significance level o = 0.01)

lloc:\lity. 2No.

do analyzy uloZena v chladnicce pri teploté 0 °C. Z
kazdého vzorku byly provedeny tii destilace ke stano-
veni primérného obsahu silice. Kvalitativni stanoveni
silice bylo provedeno plynovym chromatografem HP
5890 s plamenovym ionizaénym detektorem (FID) na
pracovisti Genobanky VURV v Olomouci. Rozbor sub-
stritu a vody byl proveden na Ustavu agrochemie a vy-
Zivy rostlin MZLU v Brné.

Vysledky stanoveni obsahu silice byly mezi jednot-
livymi lokalitami statisticky vyhodnoceny metodou
analyzy rozptylu jednoduchého tfidéni. Priikkaznost roz-
dilu byla nasledné testovdna pomoci Tukayova testu.
Statisticka vyznamnost rozdila obsahu silice a beta asa-
ronu u drogy sklizené na jafe a na podzim byla hodno-
cena t-testem. K vyhodnoceni vztahu mezi obsahem
prvkl ve vodé a v substratu a mnoZstvim silice v droze
byla pouzita korelacni analyza.

VYSLEDKY A DISKUSE

Primérny obsah silice v droze puskvorce byl vyssi
pii kvétnovém odbéru, kdy se pohyboval v rozmezi od
0,8 do 2,6 %, nez pfi fijnovém, kdy dosahoval 1,0 aZ
1,8 %. Tento rozdil vSak byl testovan jako neprikazny
(tab. II). V praxi se puskvorcové oddenky ziskévaji
z fijnového sbéru, protoZe v tomto obdobi se vétsina
rybnikil vypousti. Podle Ceského farmaceutického ko-
dexu (1993) by méla droga obsahovat minimalné 2 %
silice. Této normé& vyhovovala pouze droga z lokality
¢. 7, 8 a 13. Mezi jednotlivymi lokalitami a tedy i eko-
typy byly zjistény v obsahu silice statisticky vyznamné
rozdily obdobné, jako je zjistil Stielec (1993) na Slo-
vensku. Droga z lokality ¢. 7 a 8 obsahovala statisticky
vysoce pritkazné vyS3i obsah silic nez droga z ostatnich
lokalit. Statisticky nejniZsi obsah silic byl zji§tén u dro-
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gy z lokality €. 5 a 1, a to u obou sbéra (tab III, IV).
Tyto vysledky maji vyznam pro vybér rostlinného ma-
terialu v pfipadé péstovani puskvorce v kultufe.

Pii kvalitativnim stanoveni sloZek silice bylo rozli-
Seno celkem 58 sloucenin, pfi¢emZ nejvysSi mnoZstvi
doséhl beta a gama asaron, acoron a eugenol. MnoZstvi

V. Procentni obsah beta asaronu v droze Radix calami — Percent
content of beta asaron in the drug of Radix calami

Lokalita Cislo® Kvéten Rijen
Kostice 1 0,25 0,22
Postorna 2 - 0,21
Kafiovice 3 0,20 0,25
Castava 4 0,37 -

Cerveny Kostelec 5 0,07 0,24
Opatov 6 0,30 0,21
Bojanov 7 0,41 0,22
Pigin 8 0,36 0,37
Ospélov 9 0,16 -

Zelejov 10 0,25 0,24
Rybnisté 11 0,25 0,31
Nuénice 12 0,30 -

Machacka 13 0,31 0,27

Vypoéitana ¢ hodnota 0,05 mezi rozdilem obsahu beta asaronu
v kvétnu a v fijnu je statisticky nevyznamna — The calculated ¢ value
0.05 for the difference between beta asaron contents in May and
October is statistically insignificant

llocality. ’No.

beta asaronu ze zadné lokality neprevysilo 0,5 % (tab. V),
bylo v¥ak vyssi, neZ uvadi Kovacikova (1983). Nebyl
zjistén statisticky prikazny rozdil mezi obsahem beta
asaronu v droze pfi jarni a podzimni sklizni.

Z jednotlivych lokalit odbéru oddenki puskvorce byla
analyzovana voda a substrat na obsah Zivin a pH
(tab. VI, VIL) Zji§t€né hodnoty byly korelovany s ob-
sahem silice v droze. Byl vypocitan statisticky vyznamny
negativni korelaéni vztah mezi pH substratu a obsahem
Ca ve vodé a mnoZzstvim silice v droze (tab. VIII). Tyto
zkuSenosti budou vyuzity pii Gpravé pH substritu a vo-
dy pfi kultivaci puskvorce v oddéleni Genobanky VURV

VI. Analyza substritu z mist odb&ru puskvorce obecného (mg/kg) —
Analysis of substrate from the localities of sweet flag crop (mg/kg)

Lokalita' |Cislo?| pHygey | P K Ca Mg
Kostice 1 | 634 | 1495 [428,05(6157,5 [1051,00
Postornd 2 | 543 | 20,90 [669,25 |6259,5 [1487.00
Katiovice 3 | 546 | 13,40 |250,05|3592,0 | 398,15
C. Kostelec | 5 | 6,27 | 1235 | 60,05 |2007,5 | 158,00
Opatov 6 | 521 | 24,25 |184,95]3927,5| 241,05
Bojanov 7 | 552 | 21,80 [112,852287.5| 271,45
Picin 8 | 519 | 38,15 [46500 (27075 | 426,55
Zelejov 10 | 495 | 3,55 [371,85 (47255 | 380.80
Rybnidte 1 491 | 4510 |227.45|1533,5| 222,75
Machatka | 13 | 6,52 | 16,90 | 138,05 | 2574,5 | 95.25

'localily. ’No.

VII. Analyza vody z mist odbéru puikvorce obecného (mg/l) — Analysis of water from the localities of sweet flag crop (mg/l)

Lokalita' Cislo? pH Koncentrace soli® NO3 cr P K Mg Ca
Kostice 1 6,8 3084 3,1 46,9 12,6 15,8 19,1 4238
Postorni 2 7.3 378,2 3.4 38,3 1,7 4.1 32,5 62,1
Kaiiovice 3 6,4 3038 3,7 26,9 1,6 9.6 12,1 49,9
Cerveny Kostelec 5 6.3 179,5 106,0 9.2 1,0 5.1 5.2 429
Opatov 6 6,8 205,8 42 20,6 3.6 58 6,9 51,1
Bojanov 7 6.1 128,9 8,5 16,3 1,2 3.8 10,4 21,4
Pi&in 8 6.9 178,5 2,8 234 15,2 104 12,1 27,1
Zelejov 10 72 172,9 72 15,6 0,2 43 6,9 443
Rybnité 11 6,4 11,2 223 7.8 2,4 53 6,1 16,4
Machacka 13 6,9 132,5 2,0 5,7 0,5 8,9 6,5 32,1

'locnlily, 2No., *salt concentration

VIII. Korelaéni koeficient mezi obsahem silice v droze a sloZenim vody a substritu v lokalité odbéru puskvorce obecného — Coefficients of
correlation between essential oil contents in the drug and the water and substrate composition at the locality of sweet flag crop

Analyza substritu’ pHkel i3 K Ca Mg

% silice? -0,602" 0,434 -0,033 -0,536 -0,358

Analyza vody? pH koncentrace soli* NO3 CI- P K Mg Ca
% silice® -0,165 -0,469 -0,195 -0,460 -0,121 -0,307 -0,272 -0,601*

+ = prikazna zivislost na hladiné vyznamnosti o = 0,05 - significant correlation at a significance level o = 0.05

1 ¢ S 3 ” .
substrate analysis, Zessential oil percent, “water analysis, 4salt concentration
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v Olomouci. Priace je soucasti vyzkumu, ktery pokra-
¢uje v leto¥nim roce.
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INTERNATIONAL SCIENTIFIC CONFERENCE EUCARPIA:

LEAFY VEGETABLES ’99

MEZINARODNI VEDECKA KONFERENCE EUCARPIA:

LISTOVA ZELENINA ’99

Introduction

An international scientific conference Eucarpia Leafy
Vegetables *99 was held in Olomouc (Czech Republic)
in June 8-11, 1999. This meeting was organized by two
Institutions: Palacky University in Olomouc, Faculty of
Science, Department of Botany and by the Research
Institute of Crop Production (RICP) in Prague, Depart-
ment of Genetics and Plant Breeding, workplace of Gene
Bank in Olomouc. The “ideological® support to this
conference was given by Eucarpia Executive Commit-
tee (Wageningen, The Netherlands) — the European As-
sociation for Research in Plant Breeding.

The main purpose of this meeting was to assume the
latest progress in genetics and breeding on leafy vege-
tables — lettuce, spinach, asparagus, Chinese cabbage
and other minority species and to contribute to the in-
ternational cooperation in this area. A total of 76 spe-
cialists from 13 countries (Argentina, China, France,
Germany, Italy, Japan, The Netherlands, Poland, Spain,
Sweden, United Kingdom, USA and Czech Republic)
participated in this meeting. The scientific programme
also included contributions of authors from Iran and
Russia who finally could not come.

During the scientific negotiations, there were 19 lec-
tures and 20 posters presented in the sections: 1. General
aspects, cultivation and genetic resources, 2. Diseases,
pests and resistance breeding, 3. Genetic improvement
and biotechnology. Lettuce (Lactuca sativa and wild
Lactuca spp.) was the most frequently discussed vege-
table species (in a total of 21 contributions).

General aspects, cultivation and genetic resources

A total of seven lectures and eight posters were pre-
sented in this section. The main subject of a majority
of these contributions was connected with collections
of genetic resources, their collecting and maintenance,
management of gene banks and taxonomical aspects of
vegetable species. Several other contributions treated
the aspects of cultivation technologies of both tradi-
tional and minority vegetables.

The introduction lecture from a group of authors
headed by J. Moravec (Czech Republic) was aimed at

the history and present of cultivation, breeding and ge-
netic resources of leafy vegetables in the Czech Repub-
lic. A similar topic, with regard to the leafy vegetables
of Mesoamerica and Spain, was presented in two lec-
tures by B. Pico and F. Nuez (Spain). The poster pre-
sentation from E. Kfistkova and A. Lebeda (Czech Re-
public) provided information about the present state of
Lactuca spp. genetic resources collection in the Czech
Republic, its structure and collecting activities. The
contribution of P. Benedictos (Iran) treated the genetic
diversity of Iranian lettuce. The lecture of I. Boukema
and T. van Hintum (The Netherlands) and the poster of
the latter author were, besides a general characterization
of collections of leafy vegetables in The Netherlands,
focused on the question of a racionalization in gene
bank management, the elimination of duplicates with-
out losses of valuable genotypes.

Methods of molecular genetics (e.g. DNA-flow cy-
tometry, PCR, RFLP) enable to establish the genome
size and provide information about evolutionary rela-
tionships among plants species. This approach is also
used in the taxonomical studies of the genus Lactuca
(W. Koopman, The Netherlands). These methods, after
their critical analyses, could serve as a tool of botanist
— systematist and taxonomist who develops his studies
on the basis of conventional (classical) descriptive and
comparative taxonomy, plant morphology and biochem-
istry. Such broadly aimed studies with genetic resources
of wild Lactuca species were presented by a poster of
a team of authors headed by A. Lebeda (Czech Repub-
lic). Knowledge of evolutionary relations and crossing
capacity between wild Lactuca species and the culti-
vated lettuce is very important also for the exploration
of these wild progenitors in the process of lettuce re-
sistance breeding. It is evident that the current state of
knowledge of wild Lactuca species systematics is still
limited (A. Lebeda, Czech Republic and D. Astley,
Great Britain). The group of contributions concerning
plant genetic resources was added by a poster presen-
tation of G. A. Kohpayegani (Iran) about genetic diver-
sity of Allium ampeloprasum ssp. persicum in Iran.

The section of cultivation technologies was repre-
sented by a poster of M. Koudela and K. Petiikova
(Czech Republic) treating the variation of nutrition values
of lettuce and by a contribution of P. and. L. Nowaczyk
(Poland) aimed at possibilies of using the lettuce as
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a forecrop in glasshouses. The poster of 1. Maly (Czech
Republic) discussed the storability of Chinese cabbage
with regard to the head size.

The current trends in leafy vegetables cultivation are
influenced by the need of reducing the financial costs
of their production. Thus, new underutilized or non-tra-
ditional plant species are searched for. An example of
this tendency was given by the poster of K. Petiikova
(Czech Republic), who summarized the current know-
ledge of possible cultivation of Montia perfoliata under
climatic conditions of Central Europe.

Diseases, pests and resistance breeding

This section included six lectures and seven poster
presentations with predominance of contributions
aimed at diseases and pests of lettuce. K. Reinink (The
Netherlands) underlined in the introduction lecture the
fact that the resistance breeding of lettuce has a key
importance for developing new commercially success-
ful cultivars.

In Europe the lettuce mosaic virus (LMV) is one of
the most important viral diseases of this vegetable spe-
cies. The source of resistance to this virus was detected
in wild Lactuca virosa and it is supposed that this trait
would be transferred to the genome of cultivated lettuce
by a protoplasts fusion (B. Maisonneuve et al., France).
For the same purpose, a method of creation of transgenic
cultivars was elaborated and used in lettuce breeding
both in France and the USA (M. Mazier et al., France).
The team of authors from the Czech Republic headed
by M. Navritil brought quite new information about the
occurrence of phytoplasma on lettuce.

The lettuce downy mildew (Bremia lactucae) is per-
manently the most dangerous fungal disease of lettuce
and attracts the interest of researchers, breeders and
producers. The study of interactions between host and
pathogen is developed by the Department of Botany
(Palacky University, Olomouc, Czech Republic) on the
level of populations, individuals and plant cells. The
contribution of M. Sedlarovéd, A. Lebeda and P. Bi-
narova (Czech Republic) presented results of studies
aimed at a reaction of lettuce cytoskeleton to this
pathogen during the first stages of pathogenesis. This
work is based on the more than 25 years lasting re-
search of the second author on the intractions between
host plants and populations and races of pathogen by
different methods. It seems that changes of plant cy-
toskeleton could indicate not only a specific reaction of
host to the pathogen but also can contribute to the rec-
ognition of general principles of resistance. A. Lebeda
(Czech Republic) and V. Zinkernagel (Germany) pre-
sented results concerning the durability of race-specific
resistance to the lettuce downy mildew. They concluded
that the populations of Bremia lactucae vary a lot and
they are able to reflect the fast changes in genomes in
new ,resistant cultivars of lettuce and to overcome

these resistances. It is evident that genes for race-spe-
cific resistance can not ensure the durable protection
against lettuce downy mildew.

The communication between scientific institutions,
reference laboratories and practical users, i.e. breeders
and producers of lettuce, could be improved by a newly
elaborated system of classification of races of lettuce
downy mildew, based on the description of pathogen
isolates by a numeric code (K. van Ettekoven and
A. van der Arend, The Netherlands). This system is
valid for all countries of EU and it is already used also
by laboratories of the phytosanitary service in France
(V. Cadot, France). The system of European diagnostic
laboratories also includes a phytopathological labora-
tory of the Department of Botany, Palacky University
at Olomouc (Czech Republic).

The fact that some minority leafy vegetables species
come into broader cultivation involves new needs for
research on their resistance to the most important dis-
eases. The example was given by the contribution of
G. Pietrek and V. Zinkernagel (Germany), who sum-
marized results about identification of races of Perono-
spora valerianella and their ecology. It seems that this
Lamb’s lettuce downy mildew is very variable and viru-
lent to a broad spectrum of Valerianella locusta cultivars.

The lecture of A. van der Arend et al. (The Nether-
lands) presented a result of practical application of scien-
tific information by describing the process of creation of
anew lettuce cultivar Dynamite with aphid (Nasonovia
ribisnigri, Macrosiphum euphorbiae, Uroleucon sonchi)
resistance.

Aspects of the complex viral and fungal resistance
of cruciferous vegetables were discussed by a team of
authors from Germany in two contributions (F. Marthe
et al.,, P. Scholze et al.). A high degree of resistance to
the five pathogens under study (Alternaria brassicola,
A. brassicae, Phoma lingam, Plasmodiophora brassi-
cae, TuMV) was identified in the plant species Bar-
barea vulgaris which is now explored in Germany in
the programme of the interspecific hybridization as
a basis for the breeding of cruciferous vegetables.

Genetic improvement and biotechnology

A total of six lectures and five posters were pre-
sented in this section. The introduction lecture given by
E. Ryder (USA) summarized a world progress achieved
in the area of lettuce genetics and breeding. The lettuce
production and distribution in the USA are promoted
by quality cultivars and latest technologies. In spite of
this progress new problems arise, e.g. a desctructive
occurrence of lettuce powdery mildew in the USA.

Besides the classical genetic studies of heritability
of selected traits of lettuce (N. Timin, Russia) and/or
asparagus, respectively (F. Lopez-Anido, Argentina)
the contributions in this section were predominantly
aimed at plant biotechnologies as progressive methods
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of creation of new initial materials of lettuce and other
leafy vegetables. Two principal approaches to transfer
of genetic information are actually used. One of them
is based on the protoplast fusion which enables to over-
come the cross-incompatibility of cultivated lettuce with
its wild progenitors (M. Mazier et al., France). The
other is represented by the creation of transgenes of
lettuce (I. Curtis, Great Britain) and/or cruciferous
vegetables (Y. Kuginuki et al., Japan) mediated by
Agrobacterium sp. A disadvantage of the newly created
genome of transgenic plants consists in fact in its in-
stability. This phenomenon called silencing was dis-
cussed by M. McCabe et al. (Great Britain).

While in the European and American producing areas
the lettuce is considered as the most important leafy
vegetable species, in eastern Asia (e.g. Japan and China)
the cruciferous vegetables are the most important ones
in this regard. Two contributions of a Japanese team of
authors (Y. Hirata et al.) gave information about a non-
conventional in vitro application of classical method of
grafting of cruciferous vegetables (Brassica spp. and
Raphanus sativus). Released material expressed secto-
rial chimerism and a phenomenon of male sterility. An-
other contribution from Japan (Miyashita et al.) was
focused on evaluation of influence of environment on
the changes of genome of Cryptotaenia japonica.
These changes are expressed by different pigmentation
of plants. The negotiation in this section was achieved
by a contribution of H. Pei Lai et al. (China) about
pollen cultures and plant regeneration of asparagus.

Technical excursion and field demonstration of leafy
vegetables

During next two days the technical excursions joined
with demonstration of lettuce field collection were re-
alized in two climatically different locations — in Led-
nice na Moravé (South Moravia) and Olomouc-Holice
(Central Moravia). This collection was represented by
old Czechoslovak and European lettuce landraces and
cultivars kept by the Gene Bank RICP in Olomouc, by
modern Czech cultivars developed by breeding and
seed companies Moravoseed Ltd. in Mikulov-Mu$ov
and Semo Ltd. in SmrZice and by cultivars provided by
breeding companies Novartis (The Netherlands), Swalof
Weibull Tridglrd (Sweden) and Gautier Graines (France).

The technical excursion was followed by a visit to
the seed and breeding company Moravoseed Ltd. in
Mikulov-Musov and its modern facilities for finalizing
and expedition of seeds. The company Moravoseed Ltd.
also prepared the field trials of lettuce in Lednice na
Moravé in a research department for plant genetics Men-
deleum which is a part of Mendel University for Agri-
culture and Forestry at Brno.

The collection of wild progenitors of Lactuca in
glasshouses of Palacky University in Olomouc which
is actually studied from various botanical, taxonomical

and physiological aspects by the Department of Botany
(PU Olomouc) and Gene Bank RICP in Olomouc initi-
ated an enormous interest of foreign participants to the
conference.

Conclusions

The conference negotiations brought the following
results. In spite of the new possibilities of creating modern
genotypes of plants by using methods of genetic engi-
neering, the plant genetic resources in their traditional
form still play an important role in plant breeding and
research. Simultaneously the increasing significance of
their wild progenitors is notable. The general interest
of scientists is to preserve an unlimited and equal ac-
cess to these genetic resources and to ensure the com-
mon and equal access to information and freedom in
publication of scientific results.

It is evident that the systematics and taxonomy of
plant genetic resources requires not only modern ap-
proaches of molecular genetics but also profound co-
operation with classical botanists in the area of comparative
and descriptive morphology, anatomy and physiology.
The complex and complicated scientific problems can
be successfully resolved only by teams and not by in-
dividuals. The trend toward an international cooperation
is evident. Reasonable and serious research in plant
genetics is enormously longlasting and very expensive.
Such activity can be supported only by the most powerful
seed and breeding companies in the world.

The participants expressed an opinion that such sci-
entific meetings contribute not only to improvement of
the special and scientific information but also to main-
tenance of the continuity and contacts among all mem-
bers of the world community of researchers dealing
with leafy vegetables on the level of classical or mo-
lecular genetics, biotechnology, plant pathology, breed-
ing and cultivation.

The motto of this conference was: ,,Science is not only
money and commercial profit but much more a desire
for knowledge, creativeness, enthusiasm, unselfish co-
operation and friendship®. The conference passed in
a friendly and free atmosphere. Dr. E. Ryder (USA) in
the concluding discussion expressed an opinion that
this meeting created quite a new standard for such
events. Dr. K.Reinink (The Netherlands) then assumed
the most important idea of this conference: “No science
without humanity*.

Remark

All contributions have been published by a publish-
er Palacky University Olomouc as a book (Lebeda A.,
Kfistkovd E. (eds.): Eucarpia Leafy Vegetables "99.
Palacky University, Olomouc (Czech Republic),
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302 pp., ISBN 80-7067-956-5, Price USD 30) and the ulty of Science, Department of Botany, Slechtiteld 11,
text is also available on a CD. For further information 783 71 Olomouc, Czech Republic, e-mail: le-
contact Prof. Dr. Ale§ Lebeda, Palacky University, Fac-  beda@risc.upol.cz.

Prof. Dr. Ales Lebeda

Palacky University, Faculty of Science, Departiment of Botany, 783 71 Olomouc-Holice, Czech Republic
Dipl. Ing. Eva KFistkovd

Research Institute of Crop Production in Prague, Division of Genetics and Plant Breeding,

Department of Gene Bank, Olomouc, 783 71 Olomouc-Holice, Czech Republic

Organizatoriam védeckych a odbornych setkani

V casopisu Zahradnictvi (Horticulture Science) rddi zvefejnime informace o planovanych konferencich,

sympoziich, semindfich a jinych setkdnich védecko-vyzkumnych a odbornych pracovnikii zahradnického
oboru.

Upozoriiujeme proto organizétory takovych akci, Ze se vyrazné zkratila (na jeden mésic i méné) doba
od dodani textu redakci k jeho zvefejnéni.

Vyuzijte tuto moZnost seznamit $ir$i védecko-vyzkumnou zahradnickou vefejnost s Vami pfipra-
vovanou akei.

Redakce
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NEW CULTIVARS NOVE ODRUDY
OF GRAPEVINE VINNE REVY

Déra

Certification: Slovak Republic, 1997

Breeder and breeding rights: Ing. D. Pospiilovd, CSc., Research Institute for Viticulture and Enology, Bratislava, Ing.
0. Korpis, CSc., Agricultural Cooperative, Strekov

Maintainer: Research Station of Viticulture and Enology, Senkvice, Ing. T. Ruman, PhD., Agricultural Cooperative, Strekov,
Ing. O. Korpias, CSc.

Pedigree: Julski Biser x Pannonia Kincse, breeding number 13/12

Breeding procedure: Field crossing between two new table cvs. (Bulgarian Julski Biser and Hungarian Panndnia Kincse)
was realised in 1970 in the Research Institute for Viticulture and Enology in Bratislava. There were acquired 656 hybrid
seeds with germination of 22%. From 58 seedlings 12 elite types has been selected in the breeding school, two of them —
Déra and Diamant — have been certificated as new cultuvars. Both were tested before breeders’ ecological field trials and then on
two levels of State cultivar registration tests in two localities (each for tree fruiting years). Besides biological and agronomical
characteristics diversity, balance and cultivar stability were tested.

Phenological characteristic: Déra is a very early table cultivar, with all important phenophases in early terms: bud burst,
veraison among the first varieties and grape ripening in the middle of August before Pannénia Kincse.

Main morphological characters: The shoot top is yellow-green without hairs. Matured leaves — semi kidney shaped are
S5-lobed, medium deep excised. Very large, loose, long, branched bunches (medium weight of 700 g) with yellow-green,
eliptic, large berries, medium size of 18 x 15 mm. Skin grown on the flesh in which there are two long seeds per berry.
Fertility: Déra is one of the most fertile table cultivars with a high coefficient of fertility and a medium grape yield of 1.95 kg/m
that means 15-23 t/ha. The market production represents 91% of the total yield amount of very tasty grapes with 160-180 g/ sugar
and 6.0-7.5 g/l acids.

Noxious factors: In consequence of early bud burst, spring frosts are dangerous and against winter frosts it resists up to —15 °C,
though wood ripening is very good. If preventive protected against diseases, Déra is problem-less. Plasmopara viticola may
be in strong infection situations more dangerous. In rainy weather during flowering, the berries become irregular in size.
Agrotechnical means: Dora needs frost-less locations and deep, warm and water and fertilizer well supplied soils. Long and
heavy grape banches need high trailing systems with large vines. The total fruiting potential cannot be exploited with respect
to the necessity of good looking market grape (4-6 fruiting buds/m~).

Utilization: For atractive and good looking table grapes of early maturity Dora is high appreciated not only by gardeners but
for great production.

2

Déra

Povolena: Slovenska republika, 1997

Srachtitel' a §lachtitel'ské prava: Ing. D. Pospidilovd, CSc., Vyskumny tstav vinohradnicky a vinarsky, Bratislava, Ing.
0. Korpis, CSc., Polnohospodarske druZstvo, Strekov

UdrZovatel: Vyskumn stanica vinohradnicka a vindrska, Senkvice, Ing. T. Ruman, PhD., Polnohospodirske druZstvo, Strekov,
Ing. O. Korpis, CSc.

Rodokmeii: Julski Biser x Pannonia Kincse, $lacht. &islo 13/12

Metéda Slachtenia: KriZenie medzi dvoma novymi stolovymi odrodami (bulharska Julski Biser a madarskd Pannonia Kincse)
sa vykonalo vo VUVV v Bratislave v roku 1970. Ziskalo sa 656 hybridnych semien, ktoré mali 22% klitivost. Z 58 seme-
nacov sa v semendcovej $kdlke vybralo 12 elitnych typov, z ktorych vzniklo niekolko odrdd, medzi nimi aj Déra a Diamant.
Obidve odrody boli u 3lachtitela skd¥ané vo viacerych lokalitich v medzistani¢nych skaskach. V Stitnych odrodovych
pokusoch boli skiisané v dvoch stuprioch na dvoch lokalitéch, kaZdy stupeii pocas troch zberovych rokov. Okrem biologickych
a hospodarskych znakov sa preverovala aj odli$nost a stdlost odrody.

Fenologickd charakteristika: Déra je velmi skord stolovd odroda, ktord vstupuje aj do vSetkych fenofdz velmi skoro;
zav&asu pudi, medzi najskorSimi zamiikd a dozrieva v polovici augusta pred odrodou Pannénia Kincse.

Hlavné morfologické znaky: Vrcholky letorastov s hladké, zelenoZlté. Dospely list je priene ovilny, S-lalo¢naty, stredne
hlboko vyrezany. Strapec je velmi velky, vetveny, priemernej hmotnosti 700 g, s volne nasadenymi bobulami priemernej
velkosti 18 x 15 mm, gulovitého tvaru a Zltej farby. Supka bobule je prirastena k duZnine, ktord obsahuje dve pozdlZné semen.
Urodnost: Déra patri medzi skoré stolové odrody s najvy$sim koeficientom plodnosti. Poskytuje priemerne 1,95 kg hroz-
na/m?, o je 15 az 23 t/ha s 91 % chutovo vysoko ocefiovaného hrozna trhovej produkcie. Pri zlom odkvete sa predajny
produkt zniZuje v dosledku nepravidelného vyvoja bobul. Cukornatost mustu sa pohybuje od 160 do 180 g/l pri obsahu kyselin
6,0 az 7,5 g/l.
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Skodlivé Cinitele: V désledku skorého puania je citlivd na jarné mrazy a zimné mrazy; do —15 °C ju poSkodzujui stredne,
aj ked vyzrievanie jednoro&ného dreva je velmi dobré. Pri preventivnej ochrane je bezproblémova, azda citlivejSia je na
peronosporu.

Agrotechnické poZiadavky: Je niro¢na na polohu a pddu. VyZaduje bezmrazové polohy a teplé, priepustné, hiboké, vyZivné
a vododrzné pddy. Vzhladom na velké a dlhé strapce vyZaduje vysoké vedenie a velké tvary krov. Agrotechnicky nevyuzi-
vame cely potencial plodnosti, aby vyvijajice sa strapce spliiali poZiadavky trhovych parametrov. ReZeme ju na Styri aZ Sest
plodonosnych pukov na m®,

VyuZitel'nost: Atraktivne a velmi chutné hrozno, degustaine vysoko ocenované, je svojou skorostou dozrievania medzi
prvymi na trhu z domdcej vyroby. Je odrodou velkoprodukénou, najmi pokial ide o vysoki drodnost.

Opal

Certification: Slovak Republic, 1997

Breeder and breeding rights: Ing. D. PospiSilovd, CSc., Research Institute for Viticulture and Enology, Bratislava, Ing.
0. Korpis, CSc., Agricultural Cooperative, Strekov

Maintainer: Research Station of Viticulture and Enology, Senkvice, Ing. T. Ruman, PhD., Agricultural Cooperative, Strekov,
Ing. O. Korpds, CSc.

Pedigree: Ceaus Roz x Julski Biser, breeding number 29/8

Breeding procedure: Field crossing between a Romanian and Bulgarian table grape has been realized in 1970 in the Research
Institute for Viticulture and Enology in Bratislava. The gynoid flower of Ceaus Roz was pollinated with pollen of Julski
Biser. 127 hybrid seeds were acquired and 59 seedlings were planted into the seedling school. After evaluation of 5 elite
types in various localities, one of them — Opél — was applied for State registration cultivar tests. It was tested on two levels
during three fruiting years in two localities for biological and agronomical characters as well as for diversity, balance and
stability of the cultivar.

Phenological characteristic: The bud burst of Opal begins very early in the spring, it blooms very early too and even so the
beginning of berry ripening (veraison) is early. Consumption ripeness appears to end of August — beginning of September.

Main morphological characters: The shoot tops are felt-like, yellow-green. Matured leaves are pentagonal, 5-7-lobed.
Bunches are medium large, medium dense, on the basis branched. The average weight is 370 g/bunch. Berries are large (20
to 23 x 19 to 20 mm), obovate, opal white-green. The berry skin and the berry flesh are firm. There are about 220 medium
large seeds in 100 berries.

Fertility: Potential fertility is high and it must be regulated to 20 t/ha. The marked production is up to 93%. Sugar and acid
content of juice is 140-170 g/l and 6.0-6.5 g/l, respectively. Bunches of Opél does not shatter.

Noxious factors: Because of early bud burst, Opil may be attacked by spring frosts. Bud it is relatively resistant to winter
frosts and in laboratory tests it bears temperatures up to =21 °C with 78% bursted buds. To long dry periods Opal is sensitive
and reacts with reduced market production. From fungi diseases the Plasmopara viticola has more to be controlled than
Oidium tuckeri. In rainy weather during ripening period grapes may be demaged by Borrytis cinerea.

Agrotechnical means: Opil needs deep soils with good water supply and frost-free locations. Unconditional this table grape
does not need high training systems not even because of only medium wood ripening. It fruits well too, if cut short with
a load of 4-6 fruiting buds per m”. The bunches must be collected carefully to prevent wipping off the wax film of berries.
Utilization: It is an early table grape of neutral, very good taste. Above all for gardeners’ utilization, in suitable locations
for great production.

Opal

Povoleny: Slovenska republika, 1997

Srachtitel' a $lachtitelské priva: Ing. D. PospiSilova, CSc., Vyskumny dstav vinohradnicky a vinarsky, Bratislava, Ing.
0. Korpis, CSc., Polnohospodirske druzstvo, Strekov

UdrZovatel: Vyskumnd stanica vinohradnicka a vinarska, Senkvice, Ing. T. Ruman, PhD., Polnohospodarske druZstvo,
Strekov, Ing. O. Korpis, CSc.

Rodokmeii: Ceaus Roz x Julski Biser, §lacht. &islo 29/8

Metéda §l'achtenia: KriZenie medzi rumunskou a bulharskou stolovou odrodou sa vykonalo v roku 1970 vo VUVV v Bra-
tislave. Na gynoidny kvet Ceaus Roz sa naniesol pel odrody Julski Biser. Ziskalo sa 127 hybridnych semien a do semenéacovej
$kdlky sa vysadilo 59 semenacov. Po vstupe do plodnosti bolo vybranych pit elitnych typov, medzi nimi i Opél. Vo viacerych
lokalitich sa skugal u 3lachtitela v medzistani¢nych skiSkach a po ich vyhodnoteni sa prihlasil do Stitnych odrodovych
pokusov prvého stupiia, po trojronom zhodnoteni zberovych hodnét do druhého stupiia. V tomto sa po tri zberové roky
v dvoch lokalitich hodnotili biologické a hospodarske vlastnosti a preukdzala sa odli¥nost, vyrovnanost a stilost odrody.
Fenologicki charakteristika: Opal puci na jar medzi prvymi odrodami, velmi zav&asu aj kvitne a zamik4. Konzumna zrelost
sa dosahuje koncom augusta aZ zaciatkom septembra.

Hlavné morfologické znaky: Vrchol letorastu je plstnaty, zelenozZlty. Dospely list je S-uholnikovy, hlboko vykrojeny, 5 aZ
7-laloCnaty. Strapec je stredne velky, stredne husty pri bize vetveny. Jeho priemernd hmotnost je 370 g. Bobula je velka (20 aZ
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23 x 19 az 20 mm), obrdtene vajcovita, opdlovo belavozelend. Supka je pevnd, duZina misitd. V 100 bobuliach byva 220 stredne
velkych semien.

Urodnost: Potencidlna trodnost je vysokd, treba ju regulovat na mnoZstvo 15 a% 20 t/ha. Trhova hodnota hrozna je 93 %.
Cukornatost mustu sa pohybuje medzi 140 az 170 g/l pri obsahu kyselin 6,0 aZ 6,5 g/l. Strapce nespichaja.

Skodlivé &initele: Opil skoro na jar puéi a je preto vystaveny Skodlivému pdsobeniu jarnych mrazov. Vo&i zimnym mrazom
je viak relativne odolny a v laboratérnych pokusoch po pdsobeni teplét —21 °C vyrasilo eSte 78 % ociek. Na pretrvavajice
sucho je viak Opdl citlivy a reaguje zniZenim trhovej hodnoty hrozna. Z choréb je nachylnejsi na peronospéru ako na
mic¢natku. V nepriaznivom pocasi sa pri dozrievani hrozna dostavuje hniloba.

Agrotechnické poziadavky: VyZaduje hlboké, dobre previhéené pody, nie vysu$né, lahké. Vzhladom na citlivost k jarnym
mrazom su Ziaduce bezmrazové polohy. Tito stolovd odroda nevyZaduje bezpodmienecne vysoké vedenie, dari sa jej aj na
stednych spdsoboch vedeni, nema prili§ velké strapce, nerastie bujne. Vyzrievanie jednoro¢ného dreva je stredné. Rodi dobre
aj pri kritkom reze, pri narezani Styroch aZ iestich plodonosnych o¢iek na m”. Zber hrozna vykondvame opatrne, aby sme
z bobul nezotreli voskovy povlak, ktory robi hrozno velmi atraktivnym.

Vyuzitel'nost: Hrozno ma neutrdlnu harmonicki chut a zaraduje sa do skupiny skorgich stolovych odréd. Ma predovietkym
malovyrobny vyznam, ale vo vhodnych polohach je Opal aj velkovyrobnou odrodou.

Diamant

Certification: Slovak Republic, 1997; Czech Republic, 1998

Breeder and breeding rights: Ing. D. Pospisilovd, CSc., Research Institute for Viticulture and Enology, Bratislava, Ing.
O. Korpids, CSc., Agricultural Cooperative, Strekov

Maintainer: Research Station of Viticulture and Enology, Senkvice, Ing. T. Ruman, PhD., Agricultural Cooperative, Strekov,
Ing. O. Korpis, CSc.

Pedigree: Julski Biser x Pannonia Kincse, breeding number 13/22

Breeding procedure: Field crossing between two new table grapes (the Bulgarian Julski Biser and the Hungarian Pannénia
Kincse) was realized in 1970 in the Research Institute for Viticulture and Enology in Bratislava. There was acquired 656 hybrid
seeds with a 22% germination. From 58 seedlings 12 elite types has been selected in the breeding school and two of them —
Déra and Diamant — has been vertificated as new cultivars. Both were tested — prior in breeders ecological field trials (three
fruiting years) and than in State cultivar registration tests on two levels (each for 3 fruiting years) in two localities. Besides
biological and agronomical characteristics diversity, balance and stability of the cultivar has been checked-up.
Phenological characteristic: Diamant as early table grape enters into bud burst in relative later term and blooms in the
medium period. Veraison begins 10 days later than at Déra.

Main morphological characteristics: The shoot top is bronze-green, smooth without hairs. Matured leaves are pentagonal,
5-lobed, medium deep excised. Very large, branched, conic bunches are of medium weight round 500 g. Yellow-green berries
are loose put in the cluster. They are large, long eliptic shaped (22 x 18 mm) and with a medium weight of 3.3 g/berry. The
skin is grown on the firm flesh. Seeds are large enough, their medium number per berry is 2.2. The bunches are goodlooking
above all thanks to large and regular shaped berries.

Fertility: Diamant gives 18-25 t/ha of grapes. The fertility coefficient is yet more higher than at Déra, but to keep first
quality of grapes the yields are to be reduced. The market value of the grape is very high and represents 96% of the total
yield. Sugar content in juice is 145-165 g/l with acids of 5.5-7.5 g/l

Noxious factors: Spring frost does not damage shoots because of late bud burst. Diamant is more resistant to winter frosts
than Dora. The limit for buds is =18 °C. Plasmopara viticola and Oidium tuckeri among fungi diseases have to be controlled.
Agrotechnical means: Diamant needs deep, water-bearing soils and frost-less locations. In drought years without watering
it suffers from getting dry. The cultivar needs big vine shapes with high training systems. The recommended prunning is 4-6 fruiting
buds/mz. not more, in order to preserve high market grape quality.

Utilization: Diamant is a classic great-production table cultivar of relative early ripening period, a high tasting value and
good transportability. The long and successive vintage time of attractive bunches is a great advantage as well as a little rate
of waste grape.

Diamant

Povoleny: Slovenska republika, 1997; Ceska republika, 1998

Slachtitel a $lachtitel'ské prava: Ing. D. Pospigilova, CSc., Vyskumny tstav vinohradnicky a vindrsky, Bratislava, Ing.
O. Korpis, CSc., Polnohospodirske druZstvo, Strekov

UdrZovatel: Vyskumnd stanica vinohradnicka a vindrska, Senkvice, Ing. T. Ruman, PhD., Polnohospodirske druZstvo,
Strekov, Ing. O. Korpis, CSc.

Rodokmeii: Julski Biser x Pannénia Kincse, $lacht. &islo 13/22

Metoda Sl'achtenia: KriZenie medzi novymi stolovymi odrodami (bulharsk4 Julski Biser a madarsk4 Pannénia Kincse) sa
vykonalo vo VUVV v Bratislave v roku 1970. Ziskalo sa 656 hybridnych semien, ktoré mali 22% kli&ivost. Z 58 semena&ov
sa v semendcovej 8kblke vybralo 12 elitnych typov, z ktorych vzniklo niekolko odrdd, medzi nimi Déra a Diamant. Obidve
odrody boli u §lachtitela ski3ané vo viacerych lokalitdch v medzistani¢nych skiskach a v Stitnych odrodovych pokusoch
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Fenologicka charakteristika: Diamant ako skora stolovd odroda ma neskor$i nastup puéania, v strednom obdobi kvitne,
bobule zamikaji koncom jila a hrozno dozrieva koncom augusta, asi 10 dni po Dore.

Hlavné morfologické znaky: Vrchol letorastu je bronzovozeleny, hladky, neplstnaty. Dospely list je 5-uholnikovy, 5-lalog-
naty, stredne hlboko vykrojeny. Strapec je velmi velky, vetveny, konicky, s priemernou hmotnostou asi 500 g. Bobula je
stredne velka, Zltozelend, dlh4, ovélnd (22 x 18 mm), s priemernou hmotnostou 3,3 g. Bobule si voIne usporiadané v strapci.
Supka bobule je pevne prirastend k duZnine. Semena su dost velké, ich priemerny pocet na jednu bobulu je 2,2. Strapce si
atraktivne vdaka pravidelnym tvarom bobul.

Urodnost: Dosahuje v priemere 18 aZ 25 t/ha. Koeficient plodnosti je vemi vysoky, ale v zdujme kvality hrozna sa udrZuji
trody pri uvedenych hodnotach. Trhova produkcia hrozna je vysoka — 96 %. Cukornatost sa pohybuje od 145 do 165 g/l pri
obsahu kyselin 5,5 az 7,5 g/l.

Skodlivé Sinitele: Jarné mrazy Diamant pre neskorSie puanie nepokodzuji a aj vo¢i zimnym mrazom je odolnejsi, ockd
vydrZia asi —18 °C. Z chordb treba kontrolovat najmd peronosporu a micnatku.

Agrotechnické poziadavky: Diamant vyZaduje hlboké, vodou a Zivinami dobre zdsobené pddy. Vo vysudnych polohéch trpi
suchom. Potrebné su velké tvary krov na vysokom vedeni. Regulaciu vysokej rodnosti vykonavame rezom na Styri aZ Sest
plodnych o¢iek na m”.

Vyuzitel'nost: Je to klasickd velkovyrobna stolova odroda, relativne skorého Casu dozrievania, transportabilnd. Vyhodou je
dlha doba postupného zberu hrozna atraktivnych strapcov, ako aj velmi nizky podiel nepredajného hrozna. Jeho vzhladové
i chutové vlastnosti sa vysoko oceruji.

Dunaj

Certification: Slovak Republic, 1997

Breeder and breeding rights: Ing. D. PospiSilovd, CSc., Research Institute for Viticulture and Enology, Bratislava, Ing.
O. Korpds, CSc., Agricultural Cooperative, Strekov

Maintainer: Research Station of Viticulture and Enology, Senkvice, Ing. T. Ruman, PhD., Agricultural Cooperative, Strekov,
Ing. O. Korpis, CSc.

Pedigree: (Muscat Bouchet x Oporto) x St. Laurent, breeding number 6/10

Breeding procedure: The cross combination Muscat Bouchet x Oporto has been realized in 1951 in the Research Institute
of Viticulture and Enology in Bratislava. From this crossing one seedling with high sugar concentration bud shattered bunches
has been selected. This one was crossed with pollen of St. Laurent in 1958 and from 113 hybrid seeds 32 seedlings have
been won. From two selected types the No 6/10 was the pre-eminent. After clone evaluation in the preliminary tests at the
breeder, Dunaj was applied for State cultivar registration and tested on two levels each of 3 fruiting years in 2 localities for
biological and agronomical characters as well as for cultivar diversity, balance and stability of the cultivar.

Phenological characteristic: Bud burst of Dunaj is late, but flowering and veraison pass in relative early terms. Fruit ripening
begins already in the second half of September.

Main morphological characters: The shoot tops are yellow-white, felt-like. Matured leaves are orbicular, 5-lobed, deep
incised. Loose bunches of a medium weight of 197 g are often double branched. Berries are of medium size 1.55 g/berry.
Must colour is intensive red with pearshaped short seeds. Their medium number in 100 berres is 150 pieces.

Fertility and must quality: Enough high with 10-15 t/ha. But Dunaj is above all a sugar producer. Sugar content with high
yields represents 200-260 g/l with acid content of 8-12 g/l.

Noxious factors: When rainy weather at blooming, the inflorescences shatter and the developing branches become thin. But
even in this case yields are high enough to assure qualitative and quantitative vintage. Neither spring, nor winter frosts affect
damages. With regard to fungal diseases Dunaj is more sensitive to Qidium tuckeri than to Plasmaopara viticola and Botrytis
cinerea because of loose bunches.

Agrotechnical means: All viticultural locations are convenable for Dunaj since of its relative early ripening and frost
tolerance. Recommended is avoiding of too sheer, dry, skelet slopes and nitrogene overfertilization. The best training system
for prevention of berry shattering is simple courtain. The load is 8-10 fruiting buds per m?, Vintage should be made in
technological berry ripeness, since berries kept for a long time on vines, get dry.

Utilization: Dunaj gives wines of southern type, in good vintage years naturally sweeds. They are deep red, full, harmonic
and the ripened wines are with a typical chocolate taste. This type of wine may be a suitable supplementary cultivar beside
Black Burgundy. Regarding the earlier grape ripening, Dunaj may be cultivated in less qualitative regions too.

Dunaj

Povoleny: Slovenska republika, 1997
Srachtitel' a Sl'achtitel'ské prava: Ing. D. Pospisilovd, CSc., Vyskumny dstav vinohradnicky a vindrsky, Bratislava, Ing.
0. Korpis, CSc., PoInohospodarske druZstvo, Strekov

UdrZovatel: Vyskumn4 stanica vinohradnicka a vinarska, Senkvice, Ing. T. Ruman, PhD., Polnohospodarske druZstvo,
Strekov, Ing. O. Korpas, CSc.
Rodokmeii: (Muscat Bouchet x Oporto) x Svitovavrinecké, $lacht. ¢islo 6/10
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Rodokmen: (Muscat Bouchet x Oporto) x Svitovavrinecké, Slacht. ¢islo 6/10

Metéda $lachtenia: KriZenie Muscat Bouchet x Oporto sa uskuto¢nilo vo VUVV v Bratislave v roku 1951. Vyselektoval sa
semen4d s vysokou cukornatostou, ktory sa v roku 1958 skriZil so Svitovavrineckym. Zo 113 hybridnych semien sa ziskalo
32 semenacov, z ktorych sa vybrali dva elitné. Zo semena¢a &islo 6/10 vznikla odroda. Po vyhodnoteni predskusok u $lach-
titela bol Dunaj prihliseny do Stitnych odrodovych pokusov, kde sa ski$al v dvoch cykloch, kazdy polas troch rokov
plodnosti na dvoch pracoviskach.

Fenologicka charakteristika: Pudanie je neskoré, aviak kvitne a zamika relativne skoro. Dozrieva uZ v druhej polovici
septembra.

Hlavné morfologické znaky: Dunaj m4 plstnaté, belavoZlté vrcholky letorastov. Dospelé listy si okrihle, 5-lalo¢naté, hlboko
vyrezané. Strapce su stredne velké, redSie, priemernej hmotnosti 197 g, &asto zdvojené. Bobule si stredne velké (1,55 g)
s intenzivne Cervenou $tavou. Semend si hrukovité, tupé a v 100 bobuliach ich byva okolo 150 kusov.

Urodnost a kvalita mustu: Je dost vysoka, dosahuje 10 aZ 15 t/ha. Dunaj je predovietkym producentom cukru, ktory sa pri
vysokych tirodich pohybuje od 200 do 260 g/l pri obsahu kyselin 8 aZ 12 g/l v muste.

Skodlivé &initele: Dunaj v nepriaznivych podmienkach pri kvitnuti sprchdva, pri vysokom koeficiente rodivosti viak napriek
tomu poskytuje vysoké trody kvalitného hrozna. Jarné ani zimné mrazy mu neskodia. Z hubovitych chordb je citlivej§i na
muénatku, hrozno vdaka red$im strapcom nehnije.

Agrotechnické poziadavky: Dunaju vyhovuji vietky vinohradnicke plochy, je relativne skory a nezamfza. Vyhybame sa
prili§ vysuinym skeletovym pddam na strmych svahoch. Nepatri viak ani do pod velmi vyZivnych a prehnojenych dusikom,
a to z dovodu sklonu k sprchavosti. Zo spdsobov vedenia mu najlepsie vyhovuje zdclona, na ktorej nespfcha. Zatazujeme ho
Odsmimi aZ desiatimi plodonosnymi pidikami na m>. Zber hrozna treba vykonat v skor§om termine, ako je zvykom pri modrych
odrodach, lebo bobule postivanim &asu zberu zasychaji.

Vyuzitel'nost: Dunaj poskytuje vina juZného typu, v dobrych ro&nikoch aj vina prirodne sladké. Su intenzivne Cervené, plné,
harmonické a starSie vina majui typicku Cokoladovii prichut. Tento typ vina mdZe vhodne doplnit mélo pestované Burgundské modré,
ktorému sa vo vine najviac podoba. Vzhladom na skorSiu zrelost hrozna je odroda vhodna aj do menej kvalitnych rajénov.

Devin

Certification: Slovak Republic, 1997; Czech Republic, 1998

Breeder and breeding rights: Ing. D. PospiSilovéd, CSc., Research Institute for Viticulture and Enology, Bratislava, Ing.
O. Korpas, CSc., Agricultural Cooperative, Strekov

Maintainer: Research Station of Viticulture and Enology, Senkvice, Ing. T. Ruman, PhD., Agricultural Cooperative, Strekov,
Ing. O. Korpas, CSc.

Pedigree: Traminer x Veltliner red-white, breeding number 15/4

Breeding procedure: Field crossing was realized in 1958 in the Research Institute for Viticulture and Enology in Bratislava.
From 973 hybrid seeds and 272 seedlings 14 elite types have been selected, inclusive No 15/4 — Devin. After evaluation of
the preliminary tests at the breeder, Devin was applied for State cultivar registration tests on two levels, each in 3 fruiting
years in two localities.

Phenological characteristic: The entrance of bud burst and flowering of Devin is in a later term, veraison in the first decade
of September and fruit ripening to begin of October.

Main morphological characters: The shoot tops are felt-like with red borders. Matured leaves are cordate, middle large,
frequently 3-lobed, shallow incised. Bunches are rather small, dense, with branched rachis at the basis. The medium weight
is 185 g/bunch. Berries are green, medium shaped (12 to 16 x 11 to 14 mm) roundish with a weight of 1.7 g/berry. There
are 145 seeds in 100 berries.

Fertility and must quality: Yields are high — 15-18 t/ha with sugar content of 190-230 g/l and acides of 10-12 g/l. Devin
is able to create shriven berries with noble rot for preparation of selecting wines. Its excelent property is to rise sugar content
and specially after reaching physiological ripeness and that up to 300 g/l.

Noxious factors: Spring frost does not attack Devin because of its late bud burst and against winter frosts it is sufficiently
resistant too. Oidium tuckery from fungi diseases attacs Devin more than Plasmooara viticola and in rainy autumn periods
the berries suffer from rot. In warm sunny autumns in opposite, berries become noble rot and anable the production of special wines.
Agrotechnical means: With regard to the high fertility potencial, pruning of 6-8 fruiting buds per m? is sufficient. Devin is
unpretentious to locations in consequence to its frost tolerance. Bud the quality potential may be exploited best in very good
viticultural regions with deep, fertile soils. Regarding thin leaf mass, green agrotechnical operations — except topping — are not
necessitated.

Utilization: Devin is predestinated for high wine quality production in the category selected and this in high number of
vintage years. It bellongs to rare cultivars which produce noble rot berries and so they are suitable for noble rot berry selected
wine production. Wines are full of excelent bouquet which expresses with ageing.

Devin
Povoleny: Slovenska republika, 1997; Ceska republika, 1998
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Udrzovatel: Vyskumni stanica vinohradnicka a vindrska, Senkvice, Ing. T. Ruman, PhD., Polnohospodarske druZstvo,
Strekov, Ing. O. Korpis, CSc.

Rodokmeri: Tramin &erveny x Veltlinske Cervenobiele, $lacht. ¢islo 15/4

Metéda Slachtenia: Z kriZzenia roku 1958 vo VUVV v Bratislave vzniklo 973 hybridnych semien a z 272 hybridnych
semenéaov sa vybralo 14 elitnych typov, medzi nimi aj Devin. Po vyhodnoteni predskisSok u $lachtitela bol Devin prihlaseny
do Statnych odrodovych pokusov, v ktorych sa sledovali biologické a hospodarske vlastnosti, ako aj odli¥nost, vyrovnanost
a stalost odrody v dvoch trojroénych cykloch na dvoch pracoviskéch.

Fenologick4 charakteristika: Devin pudi i kvitne neskoro, zamékava zaciatkom septembra a hrozno dozrieva v prvej dekade
oktébra.

Hlavné morfologické znaky: Devin ma plstnaty vrchol letorastu s Servenymi okrajmi. Dospely list je stredne velky, vajcovity,
prevaZne trojlalodnaty s plytkymi vyrezmi. MenSi strapec rovnomerne husty sa pri zdklade vetvi. Jeho priemernd hmotnost je
185 g. Bobule si stredné (12 aZ 16 x 11 aZ 14 mm), gulaté, zelené, s priememnou hmotnostou 1,7 g. V 100 bobuliach byva 145
dost velkych semien.

Urodnost a kvalita muStu: Urodnost je vysokd — 15 aZ 18 t/ha, rovnako ako aj cukornatost, ktora vo fyziologickej zrelosti
hrozna dosahuje 190 aZ 230 g/l s obsahom kyselin 10 aZ 12 g/l. Devin je spdsobily vytvérat cibéby a dosahovat kvalitu
vyberovych vin a vin bobulovych vyberov. Jeho vynikajiicou vlastnostou je ndrast cukornatosti hrozna, najmi v obdobi po
dosiahnuti fyziologickej zrelosti, a to do vysky 300 g/l.

Skodlivé Einitele: Jarngm mrazom Devin uniké tym, Ze neskoro puéi a proti zimnym mrazom je odolny na trovni nadej
najrezistentnej$iej odrody Ryzling rynsky. Z hubovitych chordb je nichylnej$i na miénatku, menej na peronospéru. Pri
daZdivom jesennom pocasi je hrozno nichylné na botrytidu a hnije. Ak je viak tepld slnena jesefi, meni sa siva plesefi na
uslachtili a umoZiiuje vyrobu vyberovych vin.

Agrotechnické poZiadavky: Vzhladom na vysoki potencidlnu plodnost postatuje rez na est aZ osem ociek na m?. VyZaduje
hlbsie, Zivinami dobre zdsobené pddy. Na polohy nie je Devin naro¢ny, hodi sa do vSetkych poloh aj vzhladom na vysokd
odolnost vo&i mrazom. Svoj kvalitativny potencidl viak vyuZiva najlepSie v polohdch juZnych svahov. Vzhladom na redSie
olistenie a slabi tvorbu zalistkov nevyZaduje mimoriadne zelené prace.

VyuZitel'nost: Devin je preduréeny pre vyrobu vysokokvalitnych vin v kategérii vyberové, a to vo vysokej frekvencii ro¢nikov.
Této odroda patri medzi nevelky pocet kultivarov, ktoré vytvéraji hrozienka, ktoré si predpokladom pre vyrobu tzv. bobu-
Tovych vyberov. Vina st oceffované najmd pre mimoriadny buket, ktory sa v procese zrenia zintenziviiuje, pre ich plnost
a harmonickost.

Ing. Dorota Pospisilovd, CSc.
J. C. Hronského 10, 831 02 Bratislava
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OBITUARY

NEKROLOG

DOC. ING. VLADIMIR STRELEC, CSc., DECEASED

ZA DOC. ING. VLADIMIREM STRELCEM, CSc.

Necakane a nepripravenych
nds zastihla smutna sprava
o nahlom odchode nasho dl-
horo¢ného spolupracovnika.
Dia 10. novembra 1999 odi-
siel vo veku 68 rokov dobry
¢lovek a vynikajici odbornik.

Doc. Ing. Vladimir Stfelec,
CSc., sa narodil 23. 5. 1931
vo Svitavach. V rokoch 1950
aZ 1954 $tudoval na Agrono-
mickej fakulte Vysokej Skoly zemédélskej v Brne. Po
jej absolvovani bol agronémom v Sari§skych konzer-
varfiach a liehovaroch v Sabinove. Od roku 1955 do
roku 1957 posobil ako agronom v Karpatii, n.p., Prie-
vidza. V rokoch 1957 aZ 1969 pracoval ako vedecko-
vyskumny pracovnik v n.p. Slovlik, Nové Zamky.

Bol pri tom, ked vzniklo naSe vyskumné pracovisko
v Hurbanove. Od roku 1970 viedol Vyskumni stanicu
zeleninarsku, ked patrila pod Vyskumny ustav rastlin-
nej vyroby v PieStanoch. Kandidatsku dizertani pracu
obhajil v roku 1968 na Agronomickej fakulte Vysokej
Skoly polnohospodarskej v Nitre. O tom, Ze okrem riadia-
cej funkcie bol aj dspe$nym vedcom svedéi, Ze v roku
1974 mu bol priznany kvalifikany stupefi — samostat-
ny vedecky pracovnik a o rok neskdr sa stal nositelom
Stitneho vyznamenania Za vynikajicu pracu. Okrem
toho bol drzitefom dalSich rezortnych vyznamenani:
Vynikajuci pracovnik polnohospodarstva a vyZivy, Za-
sliZily pracovnik polnohospodérstva a vyZivy, Bronzo-
vé medaila CSAZ, Zlata medaila . stupiia Slovenského
zvizu zahradkarov.

riaditelka Vysk 4
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Bol ¢lenom mnohych odbornych komisii a redaké-
nych rad, napriklad: vedeckej sekcie odboru zahradnic-
tva Zahradnickej fakulty MZLU v Lednici na Moravé,
¢lenom sekcie odbornej terminoldgie zelenindrskej pri
CSAZ, Elenom redakénej rady vedeckého Easopisu Za-
hradnictvi, ¢lenom komisie pre vyuZitie energetickych
zdrojov pri CSAZ, ¢lenom komisie z4hradnickych ras-
tlin v CSAZ, dlhoroénym funkciondrom Slovenského
zvizu zdhradkédrov a Cestnym Clenom Slovenskej aka-
démie polnohospodarskych vied.

V roku 1979 bol menovany oborovym podnikom
Semex do funkcie riaditela Vyskumného a $lachtitel-
ského tstavu zeleniny a $pecidlnych plodin v Hurbano-
ve. Tito funkciu vykonaval od roku 1990, zostal viak
nadalej verny svojmu pracovisku. Zastaval funkciu ve-
diceho oddelenia fyzioldgie a od roku 1992 bol vedi-
cim odboru §lachtenia. Na docenta sa habilitoval v ro-
ku 1993 na Zahradnickej fakulte MZLU v Lednici na
Morave.

Od roku 1993 pracoval na naSom ustave ako déchodca.
Bol v¥ak nadalej zodpovednym rieitelom vyskumnych
uloh, projektov a netinavne pracoval na ddleZitych $ti-
didch. M4 za sebou bohati publikacni, poradenski,
prednaskovi a pedagogicki &innost. Spolupracoval
s mnohymi vedecko-vyskumnymi inStiticiami, univer-
zitami doma i v zahranici.

Popri svojej praci vykonaval aj funkciu vykonného
riaditela Slovenskej zeleninérskej tnie. Bol medzina-
rodne uznavanym odbornikom.

Patril medzi dobrosrde¢nych Iudi, vZdy vedel a bol
ochotny poradit, spravne usmernit a svojim humorom
rozveselit. Bude ndm velmi chybat. Cest jeho pamiatke!

Doc. Ing. Magdaléna Valsikovd, PhD.,

ustavu zelenindrskeho v Novych Zdmkoch
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Ustav zemédélskych a potravinarskych informaci

vydava

ZAHRADNICKY NAUCNY SLOVNIK

Slovnik je koncipovan jako moderni odborna encyklopedie vSech obord zahradnictvi, tj. ovocnafstvi,
zelinafstvi, kvétinafstvi, sadovnictvi, $kolkafstvi, vinafstvi, p&stovani 1éCivych a aromatickych rostlin,
kultivovanych hub, zpracovéani ovoce a zeleniny. Obsahuje i terminy z obori tropického a subtropického
zahradnictvi.

V jednotlivych prehlednych a srozumitelnych heslech jsou shrnuty soufasné poznatky nejen z oblasti
zahradnictvi, ale i z oblasti védnich obort, které jsou zdrojem pokroku v zahradnictvi.

Ve slovniku jsou vysvétleny nejzédvaznéj$i pojmy uZivané v botanice, fyziologii, genetice a $lechténi,
biotechnologii a ochrané rostlin. Tim se slovnik stdva potfebnou pomuckou kazdému, kdo pracuje s od-
bornou nebo védeckou literaturou. S velkou zodpovédnosti jsou ve slovniku uvedeny platné védecké
i Ceské ndzvy rostlin, jejich botanické Clenéni i autofi ndzvil, coZ umoZiiuje napravit Casté nepresnosti
uvidéné v nasi odborné literatufe.

Predpokladany rozsah slovniku je 6 dild formatu A4 (kaZdy rok vyjde jeden dil). Prvni dil ma 440 stran
textu véetné pérovek a Cernobilych fotografii a 32 barevnych tabuli, druhy dil 544 stran a 40 barevnych
tabuli, tfeti dil 560 stran a 40 barevnych tabuli, étvrty dil 576 stran a 40 barevnych tabuli.

Cena prvniho dilu je 295 K& (bez poStovného), druhého 345 K&, tietiho 385 K¢, &tvrtého 425 K&. Paty
dil vyjde ve 3. &tvrtleti 2000.

Zivazné objednivky zasilejte na adresu: Ustav zem&délskych a potravinafskych informaci
Encyklopedicka kancelar
Slezska 7
120 56 Praha 2




POKYNY PRO AUTORY

Casopis uvefejiiuje pivodni védecké price. kritkd sdéleni a vybé-
rové i prehledné referaty, 1zn. prace, jejich? podkladem je studium
literatury a které shrnuji nejnovéjsi poznatky v dané oblasti. Price
jsou uvefejnovany v ¢esting. slovendting nebo angli¢ting. Rukopisy
musi byt doplnény kratkym a rozifenym souhrnem. Casopis zveiej-
fiuje i nazory, postichy a pripominky ¢tenaia ve formé kurzivy, glosy,
dopisu redakei. diskusniho prispévku. kritiky zasadniho ¢lanku apod..
ale i zkuSenosli z cest do zahrani¢i. z porad a konferenci.

Autofi jsou plné odpovédni za puvodnost prace a za jeji vécnou
i formélni spravnost. K praci musi byt priloZeno prohliseni o tom, Ze
price nebyla publikovina jinde.

O uvefejnéni prace rozhoduje redakéni rada casopisu. a to se zfe-
telem k lektorskym posudkim, védeckému vyznamu a piinosu a kva-
lit¢ prace. Redakce prijima prace imprimované vedoucim pracovisté
nebo price s prohldsenim viech autoru, 7e se zvefejnénim souhlas

Rozsah puvodnich praci nema presiahnout 10 stran psanych na stro-
ji véetné tabulek, obrazkua a grafi. V prici je nutné pouZivat jednotky
odpovidajici soustavé mérovych jednotek SI.

Rukopis ma byt napsan na papife formatu A4 (30 fadek na stranku,
60 tihozii na fadku. mezi fadky dvojité mezery). K rukopisu je vhodné
prilozit disketu s textem prace. popf. s grafickou dokumentaci porize-
nou na PC s uvedenim pouzitého programu. Tabulky. grafy a fotogra-
fie se dodavaji zvl nepodlepuji se. Na viechny prilohy musi byt
odkazy v textu.

Pokud autor pouziva v praci zkratek jakéhokoliv druhu. je nutné.
aby byly alespon jednou vysvétleny (vypsany). aby se predeslo omy-
lim. V ndzvu price a v souhrnu je vhodné zkratek nepouzivat.

Nizev price (titul) nema presahnout 85 dhozi a musi dit pfesnou
predstavu o obsahu prace. Jsou vylouceny podtitulky ¢lanka.

Kritky souhrn (Abstrakt) musi vyjadfit viechno podstatné. co je
obsaZeno v prici. a ma obsahovat zdkladni ciselné udaje véetnd sta-
tistickych hodnot. Nema piekrocit rozsah 170 slov, Je tieba, aby byl
napsan celymi vétami. nikohv heslovité.

Rozsifeny souhrn praci v ¢esting nebo slovensting je uverejiovin
v anglictiné. mély by v ném byt v rozsahu cca 1-2 strojopisnych stran
komentovany vysledky prace a uvedeny odkazy na tabulky a obrazky.
popfi. na nejdilezité)i literarni citace. Je vhodné jej (véetné nazvu
prace a klicovych slovy dodat v angli¢tiné. popf. v Cestiné ¢i sloven-
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Literdarni prehled md byt kratky. je tfeba uvadét pouze citace
majici Gzky vztah k problému. Tato dvodni ¢ast prinasi také informa-
ci. proé byla prace provedena.

Metoda se popisuje pouze tehdy. je-li pavodni. jinak post
citovat autora metody a uvadét jen pfipadné odchylky. Ve stejné ka-
pitole se popisuje také pokusny materidl a zpusob hodnoceni vysled-
k.
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Kvantitativnich hodnot dava piednost grafiim pred tabulkami. V tabul-
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ist by neméla obsahovat teoretické zavéry ani dedukee. ale pouze
faktické nalezy.

Diskuse obsahuje zhodnoceni price. diskutuje s¢ o moznych nedo-
statcich a vysledky se konfrontuji  adaji publikovanymi (pozaduje se
citovat jen ty autory. jejichZ price maji k publikované prici blizsi
vztah). Je pripusiné spojeni v jednu kapitolu spolu s vysledky.

Literatura citovana v textu prace se uvadi jménem autora a rokem
vydini. Do seznamu se zafadi jen publikace citované v textu. Citace
se fadi abecedné podle jména prvnich autory.

Klicova slova maji umoznit vyhledani price podle sledovanych
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ek pouzitych K jejich ovlivnéni apod. Jako
klicovi slova neni vhodné pouzivat terminy uvedené v nadpisu price.
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mické, védecké a peds
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Podrobné pokyny pro autory Ize vyzadai v redakei.
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the editorial office.

INSTRUCTIONS FOR AUTHORS

Original scientilic papers. short communications, and sclectively
reviews, thal means papers based on the study of technical literature
and reviewing recent knowledge in the given field. are published in
this journal. Published papers are in Czech. Slovak or English. Each
manuscript must contain a short or a longer summary. The journal
also publishes readers” views, remarks and comments in form of a text
in italics. gloss, letter to the editor, short contribution, review of a ma-
jor article. ete.. and also experience of stays in foreign countries.
mectings and conferences.

The authors are fully responsible for the originality of their papers.
for its subject and formal correctness. The authors shall make a writ-
ten declaration that their papers have not been published in any other
information source.

The board of editors of this journal will decide on paper publica-
tion, with respect 1o expert opinions. scientific importance, contribu-
tion and quality of the paper. The editors accept papers approved o
print by the head of the workplace or papers with all the authors’
statement they approve it to print.

The extent of original papers shall not exceed ten typescript pages,
including tables, figures and graphs.

Manuscript should be typed on standard paper (quarto, 30 lines
per page, 60 strokes per line, double-spaced typescript). A PC diskette
with the paper text or graphical documentation should be provided
with the paper manuscript. indicating the used editor program. Tables.
figures and photos shall be enclosed separately. The text must contain
references Lo all these annexes.

The title of the paper shall not exceed 85 strokes and it should
provide a clear-cut idea of the paper subject. Subtitles of the papers
are not allowed either.

Abstract. [t must present information selection of the contents and
conclusions of the paper. it is not a mere description of the paper. It
must present all substantial information contained in the paper, It shall
not exceed 170 words. It shall be written in full sentences, not in form
of keynotes and comprise base numerical data including statistical
data.

Introduction has to present the main reasons why the study was
conducted. and the circumstances of the studied problems should be
described in a very brief form. This introductory section also provides
information why the study has been undertaken.

Review of literature should be a short section. containing only
literary citations with close relation to the treated problem.

Only original method shall be described. in other cases it is suffi-
cient enough to cite the author of the used method and to mention
maodifications of this method. This section shall also contain a descrip-
tion of experimental material and the method of result evaluation.

In the section Results. which is the core of the paper, figures and
graphs should be used rather than tables for presentation of quantita-
tive values. A statistical analysis of recorded values should be sum-
marized in tables. This section should not contain either theoretical
conclusions or deductions. but only factual data should be presented
here.

Discussion contains an evaluation of the study. potential shortco-
mings arc discussed. and the results of the study are confronted with
previously published results (only those authors whose studies are in
closer relation with the published paper should be cited). The sections
Results and Discussion may be presented as one section only.

References in the manuscript are given in form of citations of the
author’s name and year of publication. A list of references should
contain publications cited in the manuscript only. References are listed
alphabetically by the first author’s name.

Key words should make it possible 10 retrieve the paper on the
basis of the horticultural crop species investigated. characteristics of
their health. growing conditions, applied substances, etc. The terms
used in the paper title should not be used as keywords.

If any abbreviation is used in the paper. it is necessary 1o mention
its full form at least once to avoid misunderstanding, The abbrevia-
tions should not be used in the title of the paper nor in the summary.

The author shall give his full name (and the names of other colla-
borators). academic. scientific and pedagogic titles. full address of his
warkplace and postal code. telephone and fax number. or e-mail.
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